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Application of Neural Networks to the F/A-18 Engine Condition Monitoring 
System 

(Master's thesis) 
Gengo, J. T. 

Naval Postgraduate School, Monterey, CA. 
Corp. Source Codes: 019895000; 251450 
Sep 89 125p 

Languages: English Document Type: Thesis 
Journal Announcement: GRAI9015 
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Springfield, VA, 22161, USA. 
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Neural networks were applied to the Engine Condition and Monitoring 
System of the F/A-18 aircraft. Due to recent fleet experience with 
compressor blade failures in flight , neural networks were applied to 
three engine conditions, flameout due to compressor failures, normal 
operating conditions, and low oil pressure conditions. An attempt was made 
to predict compressor failure using the neural networks. A back 
propagation and back propagation/Kohonen network were successfully tested 
in recognizing the various conditions with data previously unseen by the 
networks. Both networks demonstrated promise in predicting failures 
although not enough data was available for conclusive results. Keywords: 
Theses; Data acquisition; Fortran; Naval aircraft, (kr) 
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Abstract 
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Language: English Summary Language: English 
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Evaluating risk of aircraft failure is necessary for scheduling 
appropriate maintenance , avoiding aircraft losses and mission failures, 
maintaining a high level of readiness, and estimating aircraft fleet 
aging. This paper presents the results of calculating aircraft failure 
risk by estimating the probability of structural failure of F-18 wing 
attachment bulkheads. Laboratory fatigue-crack growth-test data (published 
in open literature) are utilized to describe the distribution of initial 
defects, which is then evolved as a function of applied loads and flight 
hours. The risk is calculated as a probability of failure (POF) during 
a single flight , and it is shown that the effect of uncertainty in the 
knowledge of applied flight loads on POF is significant. The reported 
results provide a framework for evaluating benefits of improving accuracy 
of load-monitoring data and POF. SUP 1... 
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...behaviors of these test panels. Failure theories such as the 
Yeh-Stratton, Tsai-Wu, Tsai-Hill, and Maximum Stress and Strain criteria 
were utilized to predict the first ply failure and the results were 
compared with experimental data. 
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ABSTRACT: 

...on the engines. These deals are referred to by various names, the most 
common are power-by-the-hour (PbtH) , total care packages (TCP) or fleet 
hour agreements (FHA) . For simplicity, this paper uses FHA. Basically, an 
FHA means that the operator agrees to pay a fixed price per engine flying 



. . .provider (SP) will agree to maintain the engines and guarantee a certain 
level of 'availability'. Penalties for unacceptable number of delays and 
cancellations or in- flight shut-downs may be included. In order to the SP 
to make a profit, the revenue has to be less than the cost of the... 
. . .biggest problem facing the SP is determining the expected income or how 
long the engine can be expected to last before it next needs invasive 
maintenance . There is, as yet, no means available to determine the 
inherent mean time between failures (MTBF) of even a part, let alone an 
engine. Using past data of similar engines and operations, it is possible 
to make estimates of the scale of the time-to- failure distributions. Once 
these are estimated forecasts can be performed. From these the best 
maintenance and support policies can be determined. If different 
maintenance policies are to be considered, then it is essential that the 
model used can model these different policies realistically. In this paper, 
the author explains... 

. . .not only likely to lead to a gross over-stocking of the wrong spares but 
is also likely to lead to the adoption of poor maintenance policies. By 
doing some carefully planned opportunistic maintenance , it is possible to 
significantly increase the expected times between failures without 
massively increasing the number of spares needed. The real benefits will 
depend very. . . 

...failures. Increasing the MTBF adds a significant buffer against the 
risks of delays and cancellations, and is also likely to reduce the number 
of in- flight -shut-downs. If these policies are combined with health and 
usage monitoring, including oil debris monitoring and performance trending, 
it should be possible to not... 
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Application of neural networks to the F/A-18 engine condition monitoring 
system (M.S. Thesis) 

GENGO, JOSEPHT 

Naval Postgraduate School, Monterey, CA. 
PUBLICATION DATE: 1989 

CONFERENCE: 

, UNITED STATES 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 
REPORT NO: AD-A219 82 0 

FILE SEGMENT: Aerospace & High Technology 
ABSTRACT: 

Neural networks were applied to the Engine Condition and Monitoring 
System of the F/A-18 aircraft. Due to recent fleet experience with 
compressor blade failures in flight , neural networks were applied to 
three engine conditions, flameout due to compressor failures, normal 
operating conditions, and low oil pressure conditions. An attempt was made 
to predict compressor failure using the neural networks. A back 
propagation and back propagation/Kohonen network were successfully tested 
in recognizing the various conditions with data previously unseen by the 
networks. Both networks demonstrated promise in predicting failures 
although not enough data was available for conclusive results. (GRA) 
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Distributing the train traction power over cars : effects on dependability 
analyzed based on daily duty cycle 
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WORD COUNT: 3 7 72 

...TEXT: the former based on four converters and eight motors, the latter 
on six converters and 12 motors are compared in terms of service 
dependability, immobilizing risks and expected failure entity per day. 
Simplified Markov models are obtained by means of a proper selection of the 
most likely states. The models are also extended to represent the case of 
log-normal distributions for repair times, and are solved separately for 
mission and idle times, by tuning the transition rates with the different 
duty-cycle stages. Numerical applications give the opportunity of verifying 
the proposed approach suitability. . . 

...is true for both the amount of energy and the availability required. 
When designing electrical power systems, in order to fix proper levels of 
supply availability , it is useful to start from quantitative analyses 
of the traction system availability , considering some of its internal 
characteristics, such as the technology adopted for the trains. 

For high speed lines, the choice of the train technology is... 

...is to use Life Cycle Cost Models. These models have to consider all the 
main aspects such as the investment costs (set-up, spare components, 
maintenance documentation, training, etc.) and the support costs (energy, 
preventive and corrective maintenance , effects on service quality, etc.) 
for a defined scenario (number of years, economical parameters, fleet 
dimensions, kilometers per vehicle and year, etc.). 

Among the main... 
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ABSTRACT: 
TEXT: 

With flight testing of military-style laser jammers on airliners to 
begin this week, debate continues over their suitability for commercial 
operations as well as the desirability. . . 

. . .the airlines criticise the DHS for focusing its resources on the 
development of expensive DIRCM systems, legislation has been introduced in 
Congress that would require fleet -wide installation. And while the 
airlines lobby for a layered approach to meeting the missile threat, 
Congress is considering a bill that would require the... 

...seized on a report released by Rand in February, in which the research 
organisation estimated the cost of equipping the 6 , 8 0 0-aircraf t US 
commercial fleet at $11.2 million, and projected operating and support 
costs of $2.1 billion a year once all the systems are installed. While it 
has . . . 

. . .military systems, and do not take into account the cost reduction and 
reliability improvement goals set for the commercial systems by the DHS. 
Rand's maintenance cost estimates assume a mean time between failures 
(MTBF) of 800h, based on projected military system reliability. Increasing 
the MTBF to the DHS target of 3,000h for the commercial system reduces the 



...set a target of no more than $1 million by the 1,000th system. "The 
system costs much less than that, installed and ready to fly away, 
including training, technical data, aircraft modifications and the pod, " 
says Pledger. "The cost is equivalent to an in- flight entertainment or 
internet system." The projected operating cost is O.lo per seat mile. "On a 
767-sized aircraft flying coast to coast, that's... 

...of "B-kit" missile-defeating systems, requiring equipment to be rotated 
between aircraft. "We still intend to have remove and replace times within 
standard airliner maintenance times," says Dumont . "More important is the 
ease of maintenance replaceability . Low-cost carriers have a 20-30min 
turn time and we need to fit within that window." The system boxes are 
located where they can be removed and replaced during standard maintenance 
, he says. "We are sticking with the pod," says Pledger, to minimise the 
time an aircraft is out of service for modification, which will be 
performed during heavy maintenance . Based on the more than 2 7 types 
modified with Northrop 's military DIRCM, "to do an installation integral to 
the aircraft takes that aircraft out... 

...bags — the 2.1m (7ft)-long pod would be fitted using a scissors truck, 
a process similar to installing an emergency slide, says Pledger. Scheduled 

maintenance of the DIRCM is designed to coincide with airline 
maintenance cycles. "Filters and dessicants, which need to be replaced 
after several months, are all that are required to maintain the system, " he 
says. Ready to fly Northrop planned to begin flight testing its 
countermeasures system on 29 August, using a FedEx Express Boeing MD-11 
modified to mount the DIRCM pod under the rear fuselage. Initial flights... 

...aircraft was flown first without the pod, so that we can measure what it 
is doing to the aircraft," says Pledger. "The first pod to fly is 



instrumented for aero data, to get the aircraft cleared to fly with the 
real pod." Flights with a functional DIRCM pod installed are to begin early 
in October, and will include tests of the system's ability to detect, 
track and jam shoulder-launched missiles. These will use a missile 
simulator on the ground at Mojave airport in California. "We will fly the 
aircraft over at different aspects and altitudes, activate the missile 
warner with the surrogate threat, and measure the output to determine 
whether the system... 

. . .putting out a signal with adequate strength to defeat the missile, " 
Pledger says. A Northwest Airlines Boeing 747-200 equipped with an 
identical pod will fly later in the year, and flight testing is 
intended to lead to FAA supplemental type certification (STC) of the 
Northrop system on both aircraft types. First shipment BAE, meanwhile, 
planned to . . . 

. . .has been taken out of revenue service and modified with provisions for 
the DIRCM. Ground tests will begin in the latter part of August and flight 

tests in early September," says Dumont . The first phase of flying will 
cover the airworthiness testing required for supplemental type 
certification of BAE ' s DIRCM... 

...the 767. During the second phase, the aircraft will be flown against a 
threat simulator on the test range at Eglin AFB in Florida to evaluate 
the system's ability to defeat missiles. Flight testing is to be 

completed by the end of the year, with both teams to file their reports 
early in January so that the DHS can... 

...involves the installation of pre-production systems from both 
manufacturers on multiple aircraft types for evaluation of their 
reliability and maintainability in revenue service with several US cargo 
carriers. Plans call for 20 aircraft to be modified and 16 systems to be 
procured for operational testing, which would last a year and provide data 
to improve the life-cycle... 
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... not provide adequate warning." 

To TransAsia Airways, the ASC recommended improved training for 
better situational awareness. Specifically, the ASC said, "Enhance pilots 
of the ATR fleet with their training and rating on areas such as 
awareness, observing indications of severe icing, briefings and workload 
sharing, emergency procedures, and unusual attitude recovery. . . 

...to the Direction Generale d'Aviation Civile (DGAC), the French 
regulatory authority, the ASC recommended: 



"Proactively develop a more sophisticated icing detection system to 
enhance flight crews' understanding and awareness of icing condition 
(s) . Evaluate a new system to provide flight crews additional warning 
when (an) aircraft operates in icing environment with autopilot engaged to 
reduce the potential risk of pilot's failure of monitoring and 
maintaining airspeed." 

That failure was the principal cause of the crash. 

The ASC ' s recommendations are virtually a mirror-image of the 
National Transportation Safety Board (NTSB) recommendations to the Federal 
Aviation Administration (FAA) . Reducing the dangers from in- flight icing 
are on the NTSB's "Most Wanted" list of safety improvements. The NTSB has 
characterized as "unacceptable" the FAA's response to its two... 
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the material to tell us how it feels?" 

The Prognosis programme aims to change the paradigm by which 
aircraft lives are managed. Today, fear of failure controls the design 
and use of aircraft, DARPA says, resulting in large safety margins that 
reduce performance, limit availability and drive up costs. Fleets of 
aircraft are managed on the statistical likelihood of failures 
occurring. "We inspect 1,000 parts to find the one that is likely to be 
damaged," says Christodoulou . 

Individual capability 

DARPA aims to develop technology. . . 

. . .before a detectable crack has formed, and evolves with time and use in a 
predictable way. "The programme will attempt to identify the physics of 
failure and the evolution of damage, and predict what comes next, " says 
Christodoulou . 

At any point in an airframe or engine's life the system will make a 
prediction of its near-term capability - "in 10, 100 or 1,000 cycles, 
not tens of thousands", Christodoulou says - based on failure physics and 
damage evolution models. "The models are imperfect, and will not capture 
all events, so we will modulate the prediction with interrogation 
technology that... 

. . .will indicate whether the models are overestimating or underestimating 
the life remaining on an airframe or engine component. 

Instead of a time- or cycle-based maintenance regime determining 
whether an aircraft can fly or not fly , operators will be able to 
operate aircraft to the best of their current capabilities. A military 
commander, for example, could elect to continue flying an... 

...speed and altitude profile until repairs can be performed. "The system 
would enable a local commander to decide which aircraft are most capable of 



a mission and which are restricted, when on paper they are all the same, " 
says Christodoulou . 

A prognosis system integrates several elements: physics-based damage 
evolution models; global and local state-awareness sensors; and more 
effective use of existing flight and maintenance history databases. The 
basic approach of combining the models, sensors and databases to predict 
capability is applicable to both civil and military airframes and 
turbomachinery . . . 
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Radar spots B-2; project funding may dive bomb. (Northrop Corp . -produced 
B-2 bomber's failure of its stealth capability jeopardizes funding) 

Deady, Tim 

Los Angeles Business Journal, vl3, n37, pl5(l) 
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failed a test of its stealth capability is a significant setback 
for the project and further jeopardizes full funding of the controversial 
aircraft, industry analysts predict . 

They hesitated to say that the failure represents the final curtain 
for the project. But, coupled with recent events in the Soviet Union, it is 
going to be increasingly difficult to convince Congress to fund a full 
fleet of 75 B-2s, as requested by the Bush administration, they said. 

Stock of Century City-based Northrop fell 9 percent, or $2.50, to... 

...of the Air Force Donald Rice that the B-2 ' s radar-evading capability 
"did not meet the desired levels of performance" during a recent flight 
test. 

In 1990, $2.7 billion of Northrop's $5.4 billion in net revenues were 
from the B-2 contract. About 12,000 Northrop... 
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TEXT: 

With flight testing of military-style laser jammers on airliners to begin 
this week, debate continues over their suitability for commercial 
operations as well as the desirability. . . 



. . .the airlines criticise the DHS for focusing its resources on the 
development of expensive DIRCM systems, legislation has been introduced in 
Congress that would require fleet -wide installation. And while the 
airlines lobby for a layered approach to meeting the missile threat, 
Congress is considering a bill that would require the... 

...seized on a report released by Rand in February, in which the research 
organisation estimated the cost of equipping the 6 , 8 0 0-aircraf t US 
commercial fleet at $11.2 million, and projected operating and support 
costs of $2.1 billion a year once all the systems are installed. While it 
has . . . 

. . .military systems, and do not take into account the cost reduction and 
reliability improvement goals set for the commercial systems by the DHS. 
Rand's maintenance cost estimates assume a mean time between failures 
(MTBF) of 800h, based on projected military system reliability. Increasing 
the MTBF to the DHS target of 3,000h for the commercial system reduces the 



...set a target of no more than $1 million by the 1,000th system. "The 
system costs much less than that, installed and ready to fly away, 
including training, technical data, aircraft modifications and the pod, " 
says Pledger. "The cost is equivalent to an in- flight entertainment or 
internet system." The projected operating cost is O.lo per seat mile. "On a 
767-sized aircraft flying coast to coast, that's... 

...of "B-kit" missile-defeating systems, requiring equipment to be rotated 
between aircraft. "We still intend to have remove and replace times within 
standard airliner maintenance times," says Dumont . "More important is the 
ease of maintenance replaceability . Low-cost carriers have a 20-30min 
turn time and we need to fit within that window." The system boxes are 
located where they can be removed and replaced during standard maintenance 
, he says. "We are sticking with the pod," says Pledger, to minimise the 
time an aircraft is out of service for modification, which will be 
performed during heavy maintenance . Based on the more than 2 7 types 
modified with Northrop 's military DIRCM, "to do an installation integral 
to the aircraft takes that aircraft out... 

...bags — the 2.1m (7ft)-long pod would be fitted using a scissors truck, 
a process similar to installing an emergency slide, says Pledger. Scheduled 

maintenance of the DIRCM is designed to coincide with airline 
maintenance cycles. "Filters and dessicants, which need to be replaced 
after several months, are all that are required to maintain the system, " he 
says. Ready to fly Northrop planned to begin flight testing its 
countermeasures system on 29 August, using a FedEx Express Boeing MD-11 
modified to mount the DIRCM pod under the rear fuselage. Initial flights... 

...aircraft was flown first without the pod, so that we can measure what it 
is doing to the aircraft," says Pledger. "The first pod to fly is 
instrumented for aero data, to get the aircraft cleared to fly with the 
real pod." Flights with a functional DIRCM pod installed are to begin early 
in October, and will include tests of the system's ability to detect, 
track and jam shoulder-launched missiles. These will use a missile 
simulator on the ground at Mojave airport in California. "We will fly 
the aircraft over at different aspects and altitudes, activate the missile 
warner with the surrogate threat, and measure the output to determine 
whether the system. . . 



. . .putting out a signal with adequate strength to defeat the missile, " 
Pledger says. A Northwest Airlines Boeing 747-200 equipped with an 
identical pod will fly later in the year, and flight testing is 
intended to lead to FAA supplemental type certification (STC) of the 
Northrop system on both aircraft types. First shipment BAE, meanwhile, 
planned to . . . 

. . .has been taken out of revenue service and modified with provisions for 
the DIRCM. Ground tests will begin in the latter part of August and 
flight tests in early September," says Dumont . The first phase of flying 
will cover the airworthiness testing required for supplemental type 
certification of BAE ' s DIRCM... 

...the 767. During the second phase, the aircraft will be flown against a 
threat simulator on the test range at Eglin AFB in Florida to evaluate 
the system's ability to defeat missiles. Flight testing is to be 

completed by the end of the year, with both teams to file their reports 
early in January so that the DHS can... 

...involves the installation of pre-production systems from both 
manufacturers on multiple aircraft types for evaluation of their 
reliability and maintainability in revenue service with several US cargo 
carriers. Plans call for 20 aircraft to be modified and 16 systems to be 
procured for operational testing, which would last a year and provide data 
to improve the life-cycle... 
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capabilities of our TERRASTAR: Real-Time Monitoring system. We are 
very pleased with this opportunity and are looking forward to having our 
technology provide comprehensive maintenance , safety and regulatory 
compliance support for India's fast growing and dynamic aviation industry, 
and other airlines around the world." 

This press release is available... 
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. . . Fighters (JSF) , but on concerns that F-llls might start dropping 
from the skies. "We are determined that under no circumstances will we take 
the risk of an aircraft having an engineering failure at mach 1.5 at a 
very low level," Defence Minister Brendan Nelson said this week when 
announcing the Super Hornet acquisition. Dr Nelson said... 

... will now arrive two years late. The first production JSF only flew in 
December and subsequent test flights have been wholly successful. Getting 
aircraft to fly is seldom a problem these days. But, as Wedgetail has 
demonstrated - along with the Australia's Collins submarines, 
over-the-horizon radar and Seasprite helicopters - complex electronic 
systems can cause major delays. "The integration of various sensors and 
systems via the mission system software retains the highest technical 
risk for the (JSF) project and is potentially the greatest source of 
production delays," says Australian Defence Magazine. Lockheed again says 
JSF software is on... 

. . . with overall total progress of 41 per cent achieved against 42 per cent 
planned. Assuming JSF arrives on time, Australia will then possess a varied 

fleet of old and new Hornets plus JSF. That would potentially allow early 
retirement of older Hornets. These first entered RAAF service in 1986 and 
have been undergoing extensive modernisation with new weapons and mission 

systems. The initial idea was for upgraded Hornets to fill the F-lll 
strike role post-2010. But acquisition of Super Hornets means they will... 

. . . fourth while Hornet and F-lll are third. Australian pilots are 
enthusiastic about the Super Hornet. "This aircraft is an absolute joy to 
operate and fly and the aircrew are going to love it, " said Group Captain 
Steve Roberton (Roberton) who recently flew the Super Hornet in the US. 
"For a. . . 

... much fuel or goes too fast." Yet the Super Hornet acquisition has 
generated controversy. Labor defence spokesman Joel Fitzgibbon said this 
was an ad hoc decision . It's not programmed in the longterm defence 
capability plan and neither is there $6 billion set aside in defence 
forward budget estimates. Rather, the government will fund Super Hornet out 
of consolidated revenue... 
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...prices for much of AEE ' s non-rate regulated generation business. 1. 
AEE has and will continue to actively sell forward and hedge its expected 
available 2007 generation. 2. Targeting to have 85-90%, estimated 2007 
economic generation committed by the end of 2006, while making meaningful 
progress hedging forecasted economic generation in 2008 and 2009. 3. Ameren 
Energy Marketing. . . 

. . . increases in fuel and purchase power costs during 1H07, due to 
regulatory lag. 1. Missouri regulated operations will experience higher 
purchase power expenses and increased maintenance costs, due to a 
scheduled refueling and maintenance outage at the Callaway plant in the 
spring. 6. Expenses: 1. Other OpEx, as well as CapEx, are expected to rise 
at certain aspects of... 



7/3,K/10 (Item 4 from file: 20) 

DIALOG (R) File 20: Dialog Global Reporter 
(c) 2008 Dialog. All rts. reserv. 

49187414 (USE FORMAT 7 OR 9 FOR FULLTEXT) 

BRITISH ENERGY PLC Institutional Investor Presentation - Conference Call - 
Part 1 

FAIR DISCLOSURE WIRE 
May 12, 2006 

JOURNAL CODE: WFDW LANGUAGE: English RECORD TYPE: FULLTEXT 
WORD COUNT: 4653 

... being made to outage preparation, and it's absolutely fundamental 
to safe and timely execution. We are moving to a practical approach in 
equipment liability failures , so we can better predict the likelihood 

of future problems and also add important knowledge and insight to our 
investment activities. The key components here in organization — two 
senior staff members are... 

... Operators and adopted by many other high-performing nuclear utilities. 
We monitor current plant health fore signs of degradation, and I think 
(indiscernible) results of maintenance for effectiveness. We continue to 
refine maintenance programs to improve reliability. This is linked to 
the asset planning and investment, plant lifetime management, and life 
extension teams. The results are we are... 

... validates our expected improvements. So in summary, last year 
demonstrated a significant reduction in losses from the previous year. 
Although largely offset by increased plant maintenance work, the year 
represents a significant improvement in our underlying performance. We are 
addressing the causes of our losses by a greater focus on outages... 
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. . . back-up power to tower tenants without the hassle of generator 
ownership includes design, installation, maintenance, testing and fuel. 3. 
Ground Resistance Monitoring - the remote testing system that 
automatically trends the condition of a tower grounding system predicts 
future performance and/or failure . Please stop by our booth for more 
information. Company: Semotus Solutions, Inc. Booth/Stand: 4109 Ticker 
Symbol & Exchange: AMEX : DLK Media Contact: Stephanie Noiseux, 407... 
experienced engineering staff includes licensed professional engineers that 
certify the integrity of each VFP structure. Additional services include 
equipment integration, on site installation, and shelter maintenance 
programs. VFP is recognized throughout the telecommunications industry for 
its high quality products and attention to customer service. Company: 
Videx, Inc. Booth/Stand: 5020 Media... 

... Lisa Truong-Whitinger Phone: 541-758-0521 E-mail: sales@videx.com Web: 
www.videx.com Videx manufactures CyberLock electronic cylinders that 
install into existing mechanical lock hardware to restrict and audit 
access to doors, safes, cabinets, padlocks, and more. Provide access 
control to remote locations such as cell towers with ... service centre 
repairs and for functional tests in sales outlets. Spectrum analyzers are 
used for all wireless applications in areas such as antenna and satellite 
maintenance , radiation measurements, general repair and military 
applications. Willtek's engineering expertise reflects 45 years of skill 
and experience in radio frequency testing. Willtek is located. . . 
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. . . its fully opened or closed position and is a huge breakthrough in 
safety as it eliminates the danger caused by a hydraulic seal or hose 
failure . The product has potential widespread application in many 
areas such as agricultural machinery, industrial equipment, transport 
equipment and manufacturing plants which use thousands of hydraulic 
cylinders for automated manufacturing. . . 

copyright drawings and intellectual property. In addition, the 
substantial cost of tooling needed to manufacture critical Razorback 
components; the time and cost of testing and technical approvals also 
represent major barriers to entry for any potential competitor. Our plan 
remains to outsource all manufacturing of Razorback products and during the 
past . . . 

. . . responsible for product design improvements, new product development, 
the development and current management of the CKD supply logistics process 
and the supply and management of technical documentation and manuals. 
The Company also maintains a small office in Sydney, for our financial 
control and corporate administration functions. The Razorback management 
team is . . . 



... an enthusiastic Razorback management team, who work well together to 
achieve our objectives. In summary, over the past year, the Company has 
continued its major mission of maximising long-term returns to all 
shareholders by: a Having an experienced, dedicated and cohesive management 
team strategically located in various global markets and. . . 
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. . . the relationships among banks and their suppliers creates the 
potential for some inconvenience for consumers, Swift said. But he added 
that banks are focusing on potential points of failure and updating 
contingency plans. Banks will be working with local communities around the 
country to heighten year 2000 awareness. The year 2000 computer problem was 
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. . .negotiated, given the continued delay and now likely re-competition of 
the contract . 

Boeing remains firmly committed to the USAF 767 Tanker program and is 
ready to support its customer in whatever decision is made regarding 
the 

recapitalization of the nation's current aerial refueling fleet . Boeing 
used 

its own money and received no government funding in development of the USAF 
767 Tanker. 

The impact of this decision on the 767... 



...competition in 

the defense, space and commercial areas; continued integration of acquired 
businesses; performance issues with key suppliers, subcontractors and 
customers; significant disruption to air travel worldwide (including 
future 

terrorist attacks) ; global trade policies; worldwide political stability; 
domestic and international economic conditions; price escalation; the 
outcome 

of political and legal processes... 
. . .the 

U.S. Government or foreign government defense and space budgets; 
termination 

of government or commercial contracts due to unilateral government or 
customer 

action or failure to perform; legal, financial and governmental risks 
related 

to international transactions; legal proceedings; tax settlements with the 
IRS; U.S. Air Force review of previously awarded contracts; and other 
economic, political and... 
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. . .we chose 

SmartSignal ' s solution because of its superior early-detection 
functionality 

and its cross-OEM monitoring abilities," said Ray Valeika, senior vice 
president for technical operations, Delta Air Lines. "During the 
evaluation 

process, we realized the importance of having one solution that could 
monitor 

any brand of engine. Because our aircraft are fitted with various engine 
types, SmartSignal ' s 'one-stop solution' was exactly what we needed to 
monitor 

our entire fleet effectively. Additionally, this solution will easily 
expand 

to monitor other mission -critical equipment, so the technology's 

possibilities 

are expansive." 

SmartSignal provides real-time, fleet -wide, on-wing early warning of 
abnormal operating performance of all OEM engine products across operating 
modes (take-off, climb, and cruise) in a single... 

...and process manufacturing, in addition to aviation. 

"We are excited that Delta realizes the value of eCM technology as a 
means 



to better control the maintenance of its engines, " said Gary Conkright, 
chairman, president, and CEO of SmartSignal . " SmartSignal eCM offers 
competitive advantage by maximizing asset availability and reducing 
unnecessary costs... 

... SmartSignal ' s early warning detection as providing 

consistent, ongoing cost savings and competitive differentiation." 

About SmartSignal 

SmartSignal, based in Lisle, IL, is the leader in Predictive 
Technology . 

The technology, available as an enterprise software solution — Equipment 
Condition Monitoring (eCM(TM) ) — or as a predictive platform for OEMs, 
helps 

companies gain unprecedented insight into the health of critical business 
assets. Through real-time monitoring and prediction , companies are able 
to 

avoid catastrophic failures , increase capacity, and improve overall 
return-on- 

assets. SmartSignal was recently named one of the top 50 emerging 
technology 

companies in Chicago by I-Street... 
. . .Best of 

Sensors Expo new product "Gold Award". To learn more about SmartSignal ' s 
eCM 

technology for the aviation industry, a white paper entitled, "Enabling 
predictive maintenance : Increasing Asset Availability in the 

Aviation 

Industry" can be downloaded at www.SmartSignal.com for no charge. 

CONTACT: John Kerastas 

630-829-4000 

j ker as t as @ smart signal . com 
SOURCE SmartSignal... 
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... ATD program is to demonstrate, in an operational context, high 

risk/high payoff technologies for future warfighting. Proposals most likely 
to make it to the fleet will be chosen. The focus is on signature 
control, automatic threat warning, damage resistance and control, failure 

prediction , environmentally robust materials and coatings, surgical 
destruction of targets, minimal cost per kill, integral weapon battle 
damage assessment and signature control, extended detection range in... 



...are small or disadvantaged businesses. The deadline for responses is 
Oct. 13 (CBD, 9/22) . 

Ladar Technology. The Navy wants proposals for the development of 
active electro-optic sensor systems for precision ranging, tracking and 
3-D imaging of targets. The objective is innovative, lightweight 
transmitters and receivers for airborne and. . . 

. . . Silvergate Ave. Bldg. A33; San Diego, Calif. 92152-5113 (Commerce 
Business Daily, 9/20). 

Electronics Components. The Navy needs interconnected small electronic 
enclosures composed of mechanical , electronic and electrical components, 
built under military specifications. Contact Mark Lopez at NCCOSC RDTE 
Div.; Code 02214B; 53570 Silvergate Ave., Bldg. A33; San Diego, Calif... 
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TEXT: 

...typical utility asset managers need to consider. Integral to the 
development of such business case analyses is the ability to project the 
rate of transformer failure of the population at risk . In the basic 
case, this is calculated by convolving the hazard rate function with 
demographic data as illustrated in Fig. 5. 

The convolution is the... 

...model, the hazard rate function can be derived for other loading 
distributions to evaluate the effect of loading levels on population life 
expectancy and projected failure rates for a given demographic 
distribution. Alternatively, this model can be used to evaluate the value 
of maintaining insulation systems in good condition or to... 
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ABSTRACT: 

The objective of this paper is to investigate the structural behavior and 
material failure characteristics of polymer-matrix composite (PMC) 
honeycomb sandwich joint panels under several transverse loads which 
resulted in web bending as typically experienced by aircraft wing skin. 
Several PMC honeycomb sandwich joint panels were fabricated as part of the 
demonstration test elements to provide structural concepts for the 
high-speed civil transport (HSCT... 

...ones. Essential components in the sandwich construction were composite 
face sheets, honeycomb cores, and core-to-facing bonding material. By 
statically loaded test elements to failure in room temperature, the test 

was designed to simulate flight load condition of 15 psi fuel over 
pressurization against the wing spar during supersonic maneuver. Geometric 
linear and nonlinear finite element models were constructed to simulate the 
structural behaviors of these test panels. Failure theories such as the 
Yeh-Stratton, Tsai-Wu, Tsai-Hill, and Maximum Stress and Strain criteria 
were utilized to predict the first ply failure and the results were 
compared with experimental data. 
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ABSTRACT: 

...on the engines. These deals are referred to by various names, the most 
common are power-by-the-hour (PbtH) , total care packages (TCP) or fleet 
hour agreements (FHA) . For simplicity, this paper uses FHA. Basically, an 
FHA means that the operator agrees to pay a fixed price per engine flying 



. . .provider (SP) will agree to maintain the engines and guarantee a certain 
level of 'availability'. Penalties for unacceptable number of delays and 
cancellations or in- flight shut-downs may be included. In order to the SP 
to make a profit, the revenue has to be less than the cost of the... 
...biggest problem facing the SP is determining the expected income or how 
long the engine can be expected to last before it next needs invasive 
maintenance . There is, as yet, no means available to determine the 
inherent mean time between failures (MTBF) of even a part, let alone an 
engine. Using past data of similar engines and operations, it is possible 
to make estimates of the scale of the time-to- failure distributions. Once 
these are estimated forecasts can be performed. From these the best 
maintenance and support policies can be determined. If different 



maintenance policies are to be considered, then it is essential that the 
model used can model these different policies realistically. In this paper, 
the author explains... 

. . .not only likely to lead to a gross over-stocking of the wrong spares but 
is also likely to lead to the adoption of poor maintenance policies. By 
doing some carefully planned opportunistic maintenance , it is possible to 
significantly increase the expected times between failures without 
massively increasing the number of spares needed. The real benefits will 
depend very. . . 

...failures. Increasing the MTBF adds a significant buffer against the 
risks of delays and cancellations, and is also likely to reduce the number 
of in- flight -shut-downs. If these policies are combined with health and 
usage monitoring, including oil debris monitoring and performance trending, 
it should be possible to not... 
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Detailed Description 

... M) metrics for Intelligence, Surveillance and Reconnaissance (ISR) 
platforms include an indication of the Operational Availability (AO) of 
system assets, and an indication of the mission reliability (MR) . 
Availability is a measure of fleet status, for example, the percent of 
assets available to begin a mission . Mission reliability is a measure 
of the probability of successful mission completion. AO and MR are 
static metrics and do not portray inherent system robustness. 

[0005] Operational availability is the probability that a system will 
be operating or capable of operation when required. In the context of 
an airborne surveillance system, it includes squadron 

metric-uptime/possessed hours, and approximates a readiness-to-launch. . . 



. . . status . 



[0006] The availability metric is typically used during an operation and 
support phase of a system's life, and is the same as a mission capable 
(MC) rate. It can also be used in an acquisition phase, but is limited by 
customer understanding of logistics delay times. AO does not provide any 
information about an asset's ability to perform the mission . 



[0007] The mission reliability metric estimates the probability of 
success for a single mission in a single time period. It also 
estimates the average time between mission -ending failures . Mission 

reliability can be defined as: a measure of the ability of an asset to 
perform its required mission -critical functions for the duration of a 
specified mission ; or the probability that a system can complete its 
required operational mission without an operational mission failure 

(OMF) . An OMF is a failure that prevents the system from performing one 
or more mission -essential functions, or a measure of operational 
effectiveness that reflects the frequency with which a commander would 
remove a system from the ongoing mission and/or not begin another 
mission . 



[0008] Traditional system reliability and maintainability (R&M) metrics 
for Intelligence, Surveillance and Reconnaissance (ISR) platforms fail to 
adequately measure the utility of the ISR. . . 
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Detailed Description 

relates to aircraft landing systems and more particularly to a method 
and system for determining whether the landing gear is healthy or whether 
it requires maintenance , service and/or replacement. This invention 
will also determine if the risk of a catastrophic failure of the 
landing gear has changed as a result of its in-service operations. 

BACKGROUND OF THE INVENTION 

The goal of health monitoring technologies is to know at any time, for 
any aircraft in the fleet , the structural integrity of the landing 
gear, the amount of remaining fatigue life in the landing gear, the 
landing gear servicing information (such as shock... 

...tire pressure and temperature, and brake condition), and the internal 
status of all on-board electronics and systems related to the landing 
gear system. 



Being able to measure and assess the safety and integrity of the 
landing gear and landing gear system is of vital interest to the public 
safety . 

The current process for deciding... 

.has had a "hard landing", and thus has compromised the safety and 
integrity of the landing gear, is based on a subjective assessment by the 

flight crew. Because of the lack of reliable quantitative data, errors 
are made in this assessment. As a result, an airplane may be grounded 
unnecessarily, at... 



7/3,K/23 (Item 4 from file: 349) 

DIALOG (R) File 349:PCT FULLTEXT 

(c) 2008 WIPO/Thomson. All rts. reserv. 

00739970 

AIRCRAFT MAINTENANCE ALERT APPARATUS AND METHOD OF USING SAME 

APPAREIL D'ALERTE MAINTENANCE POUR AVION ET PROCEDE D ' UTILISATION D'UN TEL 
APPAREIL 

Patent Applicant/Assignee: 

TRANSDIGITAL COMMUNICATIONS CORPORATION, 1800 E. Lambert Road, Suite 23 0, 
Brea, CA 92821, US, US (Residence), US (Nationality), (For all 
designated states except: US) 
Patent Applicant/Inventor: 

BERTAGNA Richard A, 63-640 Chapelton Drive, Bermuda Dunes, CA 92201, US, 
US (Residence), US (Nationality), (Designated only for: US) 
Legal Representative: 

HOKANSON Jon E, Small Larkin, LLP, 18th floor, 10940 Wilshire Boulevard, 
Los Angeles, CA 90024-3945, US 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200052550 A2 20000908 (WO 0052550) 

Application: WO 2000US2902 20000205 (PCT/WO US0002902) 

Priority Application: US 99118859 19990205 
Designated States: 

(Protection type is "patent" unless otherwise stated - for applications 
prior to 2004) 

AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES FI GB GD GE 
GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR LS LT LU LV MD MG MK 
MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT UA UG US UZ VN 
YU ZA ZW 

(EP) AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE 

(OA) BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 

(AP) GH GM KE LS MW SD SL SZ TZ UG ZW 

(EA) AM AZ BY KG KZ MD RU TJ TM 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 11546 

Fulltext Availability: 
Detailed Description 

Detailed Description 

AIRCRAFT MAINTENANCE ALERT APPARATUS 
AND METHOD OF USING SAME 



Technical Field 

The present invention relates to maintenance of equipment in passenger 
areas of aircraft, ships, buses, and related vehicles, and in particular 
relates to maintenance of electronic entertainment system components, 
and other equipment, furnishings, fixtures installed in the passenger 
cabin of commercial, passenger aircraft. 

Background Art 

Providing in- flight passengers with music, movie and video 
entertainment is an important ingredient of today's commercial business 
aircraft operations. The flying public has become accustomed to having 
these services available during flight , and they are particularly 
indispensable during flights of long duration. Trouble free operation of 
the entertainment systems is a high priority necessity in the highly. . . 

. . .result in unhappy onboard customers, and equipment reliability in the 
range of 99% uptime is routinely demanded by the airlines. This places 
stringent requirements on maintenance , trouble shooting and repair 
processes both on the aircraft and throughout the fleet 's entire 
operating and support systems. 

Currently, malfunctions of onboard components of the entertainment system 
may be detected either through self test procedures activated by ground 
maintenance personnel of a potential component problem, or through the 
actual failure of a device which is inunediately brought to the 
attention of a crew member. Whatever the difficulty, ultimately a flight 

attendant or pilot manually writes up the failure in a log book, and 
upon landing the log book is turned over to the cognizant maintenance 
personnel for action. In the art as presently practiced, there is no 
advance notice to ground maintenance personnel that an aircraft with an 
entertainment component failure or other problem such as in a lavatory, 
with a passenger seat or in a galley, is about to arrive, and without 
warning no advance... 

...malfunction. With the aircraft at the terminal gate, the repair crew 
must be notified and advised of the entry in the log book describing the 
failure . Maintenance personnel then attempt to diagnose the system and 
pinpoint the exact inoperable device, check inventory to determine if a 
replacement spare is quickly available , obtain the replacement unit and 
perform the repair, and then test the system to insure that the repair 
has been successfully completed. This entire sequence... 

...time that the aircraft is on the ground for deplaning and replacing of 
passengers, or while the aircraft is being turned around for a return 
flight . In current practice, the turnaround times for narrowbody 
commercial passenger aircraft is relatively short, and typically, 
maintenance crews are permitted only about ten minutes in the passenger 
cabin between when the last passenger from the inbound flight departs 
and when passengers for the outbound flight begin arriving in the 
cabin. With the many other activities which must be simultaneously 
performed on the aircraft during this short time period of a stop-over or 
turn-around, the maintenance program as presently performed, where 
information is transmitted on the ground by providing a manually written 
record or by word of mouth, is both inefficient... 

. . .detected in the equipment; and the capability of transferring, via 

conventional communication links, to a predetermined ground station, the 



information, whereby the appropriate ground-positioned maintenance 

personnel are made aware of specific equipment or component that has a 
problem, an identification of the problem corresponding to each piece of 
equipment or component, and the arrival time of the aircraft having the 
problem (s) to thereby enable the ground maintenance personnel to obtain 
appropriate replacement and/or repair equipment or tools and have them 
available at the aircraft upon arrival, to thereby more efficiently 
repair and/or replace the equipment or component having the problem. 

Rather than relying on a manually based system of reporting entertainment 
system component failure , the present invention employs on board 
digital computer within the entertainment system to perform automatic 
cyclical interrogation of the components of the system while in flight , 
and maintaining a stored register of components in the aircraft that have 
failed, are inoperable, or otherwise require repair, replacement or 
cleaning. This register is... 

...every component when a problem is detected, and to then store the 
relevant data in the RAM or hard drive. This data is designated as 
Maintenance Alert Data for the purpose of the present invention. 

For example, Maintenance Alert Data may be collected by the on board 
digital computer in several ways, including polling individual system 
components or by querying the conventional central Bite collection 
component (i.e., Built-in-Test Equipment integral with system units) or 
other cabin systems. Maintenance Alert Data from the conventional, 
installed audio multiplexing system which distributes audio programming 
from a central audio source to each of the passenger seats of... 
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Methods and systems for prognostic condition assessment decision aid of a 
fleet of vehicles are disclosed. In one embodiment, a method includes 
providing a schedule of missions and maintenance of a fleet of 
vehicles, comprising receiving data from the fleet of vehicles for 
missions and maintenance activity, determining mission and 
maintenance requirements, processing the received data and requirements to 
provide an operational allocation the fleet of vehicles, determining an 
alternative allocation of the operational allocation the fleet of 
vehicles, the alternative allocation satisfying at least one operational 
objective for the fleet of vehicles, and generating a schedule for the 
alternative allocation of the fleet of vehicles. 
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Alerting Abstract ...and a second fleet of vehicles. The second system 
health operations analysis includes an alternative health operations system 
and hypothetical operational data and/or hypothetical maintenance data 
for the second fleet of vehicles. The two system health operations analyses 
are compared. A system health operations output of two system health 
operations . . . 

...output of the comparison contains data enabling a determination of the 
impact of the alternative health operations device on the second fleet of 
vehicles. The maintenance data of the first and/or second fleet of 
vehicles includes fault forwarding, event horizon, and/or condition based 
maintenance . The two system health operations analyses incorporate actual 
data relating to an operational fleet of vehicles. The first and/or 
second system health operations analyses include generating assumption data 
for untested fleet characteristic ( s ) relating to the two fleets of 
vehicles. It includes production processes and metrics; mission processes 
and metrics; maintenance processes and metrics; command and control 
processes and metrics; and fleet management processes and metrics. The 
generated output includes deriving an optimum health management solution 
for the first and/or second fleet of vehicles. INDEPENDENT CLAIMS are 
included for . . . 

...analysis comprising an analysis component to compute two system health 
operations analyses that include an alternative health operations system 
and prognostic data to anticipate unscheduled fleet maintenance , a 
comparator to receive the system health operations analyses and to perform 
a comparison between the analyses, and an output component to receive the 
comparison . . . 

. . .the analyses, where the output of the comparison contains data enabling 
a determination of the impact of the alternative health operations device 
on the second fleet of vehicles; and computer-readable media comprising 
computer executable instructions that, when executed, perform a method of 
health operations analysis, comprising determining system health operations 
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Claims : 

That which is claimed : <b>l</b> . An automated method of assessing readiness 
of a fleet of aircraft comprising : receiving at least one mission request 
including a date and a number of aircraft ; automatically determining 
relative states of readiness of a plurality of aircraft of the fleet, 
wherein determining the relative states of readiness comprises 
automatically analyzing maintenance information associated with the 
plurality of aircraft to determine the relative states of readiness 
of the plurality of aircraft on the date of the requested mission; and 
identifying aircraft that will be capable of performing the requested 

mission and providing respective measures of the relative states of 
readiness of the aircraft identified to be capable of performing the 
requested mission. > 
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...landing and read by an appropriate apparatus. From this information a 
service technician is able to determine whether or not a fault indication 
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...LRU data of lesser importance is eliminated from consideration before 
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Claims : 

. . .with the capability and availability of space and ground resources to 
produce frequency plans for the different beams within the system, and 
defining contingency plans for failure situations;a system engineering 
system engineering at least one of the network subsystems, equipment and 
software which is needed to expand capacity to meet... 

...a system test station (STS) providing at least one of network access 
capability to support FES commissioning tests and network service 
diagnostic tests, the STS being optionally collocated with and interfaced 
to the NOC;a group controller subsystem (GCS) incorporating one or multiple 
group controllers (GC), each GC at least one... 

...managing virtual network call processing, performing MET authentication, 
and providing call accounting, the GC optionally providing satellite 
bandwidth resources to the NOC for AMS(R) S resource provisioning, 
monitoring the performance of call processing and satellite circuit pool 
utilization, and performing MET management, commissioning and periodic 
performance verification testing and database ... with the capability and 
availability of space and ground resources to produce frequency plans for 
the different beams within the system, and defining contingency plans for 
failure situations ; a system engineering system engineering the network 
subsystems, equipment and software which is needed to expand capacity to 
meet increases in traffic demands 
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Original Abstracts: 

...weapon stations including a first weapon station (12a) and a second 
weapon station (12b) comprises a common electronics module (14) and a 
plurality of interchangeable mechanical fixtures (16a, 16b). A first 
interchangeable fixture (16a) is operative for interconnecting the common 
electronics module (14) with the first weapon station (12a). A second 
interchangeable fixture (16b) is... 

. . .A weapon station testing system for testing the mission readiness 
of an aircraft (10) having a plurality of weapon stations 
including a first weapon station ( 12a ) and a second weapon station 

(12b) comprises a common electronics module (14) and a plurality of 
interchangeable mechanical fixtures (16a, 16b). A first interchangeable 
fixture (16a) is operative for interconnecting the common electronics 
module (14) with the first weapon station (12a). A second interchangeable 
fixture (16b) is operative for interconnecting the common... 
Claims : 
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Claims : 

...includes means for automatically continuously testing for a fault 
condition and means responsive thereto for attempting to correct for a 
detected fault condition; and</br>a mechanical extension of a manual gear 
extension operating apparatus to within operable access of a seated first 
or second crew member without modification to an underfloor manual gear 
apparatus . 
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Abstract: For more than 5 y, the European Commission has supported 
research into scientific and technical aspects of cosmic-ray dosimetry at 
flight altitudes in civil radiation. This has been in response to 
legislation to regard exposure of aircraft crew as occupational, following 
the recommendations of the International... 



... of neutron physics, cosmic-ray physics, and general dosimetry. A 
detailed set of measurements has been obtained by employing a wide range of 
detectors on several routes, both on subsonic and supersonic aircraft . 
Many of the measurements were made simultaneously by several instruments 
allowing the intercomparison of results. The paper presents a brief 
overview of results obtained. It demonstrates that the knowledge about 
radiation fields and on exposure data has been substantially consolidated 
and that the available data provide an adequate basis for dose 
assessments of aircraft crew, which will be legally required in the 
European Union after 13 May 2000. 
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Abstract: Provides the reader with information about a software model 
designed to predict availability of an in- flight entertainment (IFE) 
system. The paper discusses the structure of the model, concept of 
operations, and future opportunities. The IFE availability prediction 
model has been designed to assess IFE system availability for a fleet 
of aircraft using a predefined flight schedule. This assessment is 
accomplished by simulating IFE unit failures and the time and resources 
required in restoring IFE system based on a specified maintenance and 
logistics support system. 
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...Abstract: reports on the application of computer science and 
operations research in a decision support system for airline system 
operations control. The application integrates real-time flight 

following, aircraft routeing, maintenance , crew management, gate 
assignment and flight planning with dynamic aircraft re-scheduling and 

fleet re-routeing algorithms for irregular operations. The system 
described in this paper was designed and developed on distributed desktop 
UNIX workstations, networked through Ethernet TCP/IP communications, with 
an X Windows Motif graphical user interface. The algorithms help flight 
controllers optimally re-route the aircraft, crews and passengers when 
operational problems disrupt the execution of the schedule plan. The system 
includes: real-time, interactive... 

... to generate "what-if" solution scenarios. The integrated system is 
demonstrated by simulating a disruption to a planned schedule and by using 
one of the available tools, a network flow algorithm, to determine 
optimal re-routeing alternatives. 
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Abstract: In 1982 the US Department of Energy, in conjunction with a 
group of active electric vehicle site operators, initiated a cost-shared 
program to test and evaluate new and improved technologies in an effort to 
resolve some of the technical and operational problems that were being 
experienced by the vehicle users. Over 20 new technologies were tested 
including battery systems, drivetrain components, battery support systems 



... improved vehicles. Numerous problems have been identified and resolved 
since the programs inception in 1982. The improvements have been reflected 
by a decrease in vehicle maintenance and an overall increase in vehicle 
reliability in the fleets that made full utilization of the available new 
technologies. However, many of the vehicles are now approaching eight years 
of service and their value as a field test fleet is coming to an end. 
More advanced technology vehicles are becoming available and need to be 
evaluated in a field environment. 
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...Abstract: deal with (1) economy, (2) budget, (3) procurement, (4) 
attrition, and (5) survivability. The model is illustrated using 
aircraft-carrier-oriented combat scenarios which include fleet defense, 
counterair, interdiction, and close surface-surface support missions for 



the carrier-based aircraft. Trade-off analyses are performed to determine 
the allocations among procurement; operations and maintenance ; and 
research, development, test, and evaluation that will generate values of 
aircraft inventory, availability , and survivability that optimize 
life-cycle costs and kill-to-loss ratios. 
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Abstract: Several attempts have been made to quantify aircraft flying 
qualities in mission related tasks. One currently used criteria are those 
set forth in MIL-F-8785B, 'Flying Qualities of Piloted Aircraft'. A 
technique that has been recently developed is to assess the aircrafts' 
ability to allow the pilot to perform precision tracking tasks, such as 
air-to-air gunnery and air-to-ground weapon delivery. The technique 
assesses the . . . 

... axis stability and control of the aircraft. Data outputs include real 
time tracking data and pilot qualitative assessment. This paper presents a 
brief history and technical description of the technique and data 
requirements. Several applications where the HQDT methods were used to 
develop and evaluate systems are discussed. Finally, conclusions concerning 
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...is to model and solve the aircraft rotation problem, which 
determines the routes of flights flown by the aircraft of a commercial 



airline. Given a flight schedule, the airline first determines which 
fleet (type of aircraft) is assigned to each flight . This is the fleet 
assignment problem. Given the solution to a fleet assignment problem, the 
airline next determines the routes flown by each aircraft of... 

...determining a good rotation. First, a good rotation must be profitable. 
Second, a good rotation must allow each aircraft to regularly undergo 
different types of maintenance checks. This routing process is a critical 
part of the entire planning process for airlines. 

In this thesis, we define, model, and solve the aircraft rotation 
problem. Specifically, we contribute in the following ways. We first 
represent the flights assigned to a given fleet as a time-line network. 
We then model the aircraft rotation problem as a constrained Euler tour 
problem based on the time-line network. We... 

. . .the same airplane rather than having to change airplanes at the stopover 
point. We also require the routing to satisfy the airline's operational and 
maintenance requirements. The operational requirement asks a unique route 
for each fleet , and the maintenance requirement asks the route to allow 
the aircraft to be maintained regularly. This is the maintenance routing. 

We study the complexity of the aircraft rotation problem. We develop 
solution methodologies including an assignment based Lagrangian relaxation 
method, a combinatorial branch and bound algorithm, and a swapper 
heuristic. Unlike the common practice of fixing the connections during the 
day and only using overnight connections as options for lmaintenance 
routing, our approaches use all connections as options in maintenance 
routing. Our approaches also handle different types of maintenance 
requirements . 

We implement our approaches to solve real-world rotation problems for 
a major airline. The Lagrangian relaxation method and the branch and bound 
algorithm. . . 

. . .better the special structures of the aircraft rotation problem. Both the 
Lagrangian relaxation method and the branch and bound algorithm had 
difficulties with incorporating tight maintenance constraints. The 
swapper heuristic as a local search mechanism always found a fairly good 
local optimal solution. Depending upon the user's need, it can easily be 
configured to optimize the total through value, a maintenance criterion, 
or the combination of these two. 
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ABSTRACT: Wear metal analysis continues to play an effective diagnostic 
role for condition monitoring of gas turbine engines. Since the early 
1960s the United States' military services have been using spectrometric 
oil analysis program (SOAP) to monitor the condition of aircraft 
engines. The SOAP has proven to be effective in increasing reliability, 
fleet readiness and avoiding losses of lives and machinery. Even though 
historical data have demonstrated the success of the SOAP in terms of 



detecting imminent engine failure verified by maintenance personnel, 
the SOAP is not a stand-alone technique and is limited in its detection of 
large metallic wear debris. In response, improved laboratory, portable... 

...development as well as the direction of future developmental activities 
in oil analysis due to technological opportunities, advances in engine 
development and changes in military mission are reviewed and discussed. 
Reprinted by permission of the publisher. 
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ABSTRACT: 

A weapon station testing system for testing the mission readiness 

of an aircraft (10) having a plurality of weapon stations including a 
first weapon station (12a) and a second weapon station (12b) comprises a 
common electronics module (14) and a plurality of interchangeable 
mechanical fixtures (16a, 16b) . A first interchangeable fixture (16a) is 
operative for interconnecting the common electronics module (14) with the 
first weapon station (12a). A second... 
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ABSTRACT: 

The evolution of automated diagnostic systems for helicopter mechanical 
systems has been aided by a Navy program of systematic testing of drive 
train components having known anomalies (seeded faults) while 
simultaneously executing a suite of diagnostic techniques to identify and 
classify the mechanical anomalies. This program, called the Helicopter 
Integrated Diagnostic System (HIDS) has been carried out using an iron bird 
test stand (SH-60) at NAWC - Trenton, and SH-60B/F flight vehicles at 
NAWC - Patuxent River. The SH-6 0 HIDS program has been the Navy's 
cornerstone effort to develop, demonstrate, and justify integrated 
mechanical diagnostic system capabilities for its helicopter fleets. The 
objectives of the program were to: 1. Acquire raw data for multiple cases 
of 'good' and seeded fault mechanical components on a fully instrumented 
drive train to support the evaluation of diagnostic algorithms and fault 
isolation matrices. Data is being acquired from 32 vibration... 

. . .while a continuous usage monitoring system records parametric steady 
state data from the power plant and airframe. 2. Analyze vibration and 
other diagnostic indicators to evaluate sensitivity and performance of 
all available diagnostic methods when analyzing well-documented parts. 
Evaluate relative effectiveness of these various diagnostic methods, 
indicators, and their associated algorithms to identify and optimize sensor 
location combinations. 3. Demonstrate the ability to integrate... 

...Integrate and evaluate comprehensive engine monitoring, gearbox and 
drivetrain vibration diagnostics, advanced oil debris monitoring, inflight 
rotor track and balance, parts life usage tracking, automated flight 
regime recognition, power assurance checks and trending, and automated 
maintenance forecasting in a well coordinated on-board and ground-based 
system. 5. Provide an extensive library of high quality vibration data on 
baseline and seeded. . . 

. . .made available to anyone wanting to prove their diagnostic techniques or 
develop new capability. 6. Provide a 'showcase', state-of-the-art, fully 
functional Integrated Mechanical Diagnostic system to act as a catalyst 
demonstration which might lead to interest in a fleet wide production 
application. This paper will describe the overall program, the goals and 
objectives, the facilities used, the system evaluated, the accomplishments 
and the results... 

. . .gearbo and powertrain 'seeded fault ' testing will be presented. Lessons 
learned which can be applied to future Helicopter Usage Monitoring Systems 
(HUMS) and/or Integrated Mechanical Diagnostic (IMD) systems will also be 



discussed . 
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ABSTRACT: 

The basis for the work was the premise that a significant number of 
typical No Defect (ND) , Can Not Duplicate (CND) , and Retest OK (RTOK) 
maintenance actions may be due to environmental corrosion of connector 
surfaces. This may include typical gold plated 1/0 connectors as well as 
ground connections. The... 

. . .that such materials can be routinely applied in the field with no 
identified or perceived risk to the aircraft systems or with any objections 
from maintenance personnel. Beyond this, the results from several years 
worth of flight tests have produced variable results/benefits among 
different LRUs as might be expected. However, on specific LRUs there have 
been significant reductions in ND and NR values as well as Maintenance 
Man Hours/ Flight Hour. Results comparing maintenance actions for 
aircraft with lubrication against comparable data for the entire fleet of 
aircraft within the same command have been favorable. While these results 
have been positive, there is one overriding conclusion which must be 
stressed. Lubricants for such applications cannot be selected in an 
arbitrary manner. Thorough qualification data must support these decisions 
. Such data do not appear to be available from historical qualification 
requirements . 
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ABSTRACT: 

Load monitoring of the F-16 fleet of the RNLAF has been carried out by 
NLR as a routine program since 1990. At that time the old system was 
replaced by an electronic device capable of analysing in flight the 
signal of a strain gage bridge. In later years, updates of the hardware 
have been implemented in order to record also some flight and engine 
parameters. Furthermore, collecting of administrative data has been 
integrated in the routine RNLAF maintenance debriefing procedures. In 
recent years development of a complete new load monitoring system took 
place. This system is fully integrated in the operational- and maintenance 
- procedures of the RNLAF. Main characteristics are an increase of the 
number of strain gage bridges to five and a fleet wide implementation. 
Besides flight parameters, engine and avionics parameters are being 
measured. Ground stations for data handling are located at the squadrons 
and at NLR. by using up to. . . 
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ABSTRACT: 

the Military Equipment Evaluation Program (MEEP) located at Eglin Air 
Force Base, FL, evaluated a time resolved dielectric instrument for use in 
air force ground fleet maintenance applications. They identified this 
instrument as a useful device for what they termed bumper testing intended 
to measure oil quality before changing oil rather than... 

...and is in use at many US Air Force installations world wide. Typically 
an air base will have approximately 40 ground vehicles for every one 
flight vehicle. For example, Eglin has approximately 1200 ground vehicles 
supporting 30 fighting aircraft. The aircraft get oil analysis done very 
frequently. Until the time resolved dielectric instrument was made 
available , no oil analysis was performed on the ground fleet . This 
paper describes the application, use and results achieved by using a 
multifunctional oil analyzer in the maintenance shops to determine oil 
conditions before taking maintenance actions. 
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ABSTRACT: 

This paper focuses on the unique and vital capabilities of the US Air 
Force's KC-135 tanker fleet . Specifically, historic and current tanker 
usage, tanker operational employment, and the capability of today's 
tanker fleet are analyzed , with emphasis on force structure and force 
management. Given that the KC-135 is the USAF ' s primary air refueling asset 
and that no planned. . . 



...force structure support future DOD and coalition operations? Since its 
inception in the mid-1950s, the KC-135 has undergone numerous configuration 
as well as mission changes. One constant throughout has been the reliance 
of the nation's airpower on this critical asset, whether It was sitting 
alert during the cold war, or providing mission essential fuel for F-117s 
en route to Baghdad during the Gulf War. The success of combat operations 
in Operation Allied Force was made possible... 

...community than to any planned, deliberate inclusion of air refueling 
assets into the operations plan. In light of decreasing budgets, aging 
airframes, increased downtime for maintenance , and an explosion in the 
operations tempo, this paper proposes a four-pronged methodology addressing 
tanker vision, organization, training, and employment, as the correction 
needed. . . 
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ABSTRACT: 

The evolution of automated diagnostic systems for helicopter mechanical 
systems has been greatly advanced by the Navy, in a program of systematic 
testing of drive train components having known anomalies (seeded faults) 
while simultaneously executing a suite of diagnostic techniques to identify 
and classify the mechanical anomalies. This program, called the 
Helicopter Integrated Diagnostic System (HIDS) was carried out using both 
an iron bird test stand and SH-60B/F flight vehicles. The SH-60 HIDS 
program has been the Navy's cornerstone effort to develop, demonstrate, and 
justify integrated mechanical diagnostic system capabilities for its 
various helicopter fleets. The objectives of the original program were to: 
(1) Acquire raw data for multiple cases of 'good' and seeded fault 



mechanical components on a fully instrumented drive train to support the 
evaluation of diagnostic algorithms and fault isolation matrices. Data is 
being acquired from 32 vibration... 

...a continuous usage monitoring system records parametric steady state 
data from the power plant and air&ante. (2) Analyze vibration and other 
diagnostic indicators to evaluate sensitivity and performance of all 
available diagnostic methods when analyzing well-documented parts and 
their associated failure modes. Evaluate relative effectiveness of these 
various diagnostic methods, indicators, and their associated algorithms to 
identify and optimize sensor location combinations. (3) Demonstrate the 
ability to integrate and automate the data acquisition, diagnostic, fault 
evaluation and communication processes in a flight worthy system. (4) 
Integrate and evaluate comprehensive engine monitoring, gearbox and drive 
train vibration diagnostics, advanced oil debris monitoring, in- flight 
rotor track and balance, parts life usage tracking, automated flight 
regime recognition, power assurance checks and trending, and automated 
maintenance forecasting in a well-coordinated on-board and ground-based 
system. (5) Provide an extensive library of high quality vibration data on 
baseline and seeded. . . 

. . .made available to anyone wanting to prove their diagnostic techniques or 
develop new capability. (6) Provide a 'showcase', state-of-the-art, fully 
functional Integrated Mechanical Diagnostic system to act as a catalyst 
demonstration which might lead to interest in a fleet wide production 
application. This paper will describe the HIDS program background, 
development, system capabilities, and accomplishments; but will also focus 
on the most recent demonstrated. . . 

...component life usage monitoring philosophies and capabilities; and 
damage tolerance methodologies. Data and results from both the seeded fault 
'iron bird'test cell rig and flight test aircraft will be presented. 
Experience, results, and lessons learned will be emphasized. HIDS initiated 
functions and capabilities being applied to the commercial off-the-shelf 
(COTS) SH-60 Integrated Mechanical Diagnostics System (IMDS) production 
program will be described. Conclusions and lessons learned that can be 
applied to future Helicopter Usage Monitoring Systems (HUMS) and/or 
Integrated Mechanical Diagnostic (IMD) systems will also be discussed. 
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ABSTRACT: 

the Engineering, Manufacturing and Development (EMD) program. A 
maximum crosswind takeoff and landing capability, to 30 kt, was desired to 
allow maximum flexibility for the fleet users for both symmetric and 
asymmetric store loadings. One of the many technical challenges of this 
flight test program included the development of a landing technique which 
would be recommended for the fleet pilots. This technique had to provide 
satisfactory approach handling qualities with acceptable pilot workload. 
Additionally, once on-deck, the landing loads a( touchdown and the... 

...Rogers Dry Lakebed, Edwards AFB, CA in the spring of 1998. Testing was 
scheduled at this facility because of the high natural winds and the 
availability of several lakebed runways, which would allow the test to 
be completed safely and efficiently. Due to the excellent aircraft flying 
qualities, performance, and favorable wind conditions, 38 demonstration 
crosswind takeoff and landings were... 
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ABSTRACT: 

A method for recording and reporting fault information pertaining to 
various components of an aircraft . The method involves recording a 
diverse plurality of information output from various line replaceable 
units (LRU's) and other components of the aircraft during takeoff, flight 
and landing through the use of a bulk storage device, such as an optical 
quick access recorder (OQAR) , on an electronic medium. The electronic 
medium is then removed from the aircraft after landing and read by an 
appropriate apparatus. From this information a service technician is able 



to determine whether or not a fault indication recorded during flight 
is in fact a legitimate fault requiring the affected LRU to be removed from 
the aircraft for further diagnostic testing. The method significantly 
reduces the . . . 

...LRU data of lesser importance is eliminated from consideration before 
more important information. The preferred methods minimize on aircraft data 
interpretation rendering unnecessary on-board maintenance processors and 
technicians for LRU troubleshooting. 
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air, we must make certain we have the capacity to handle increased 
traffic on the ground.' - Jane Garvey, FAA Administrator (4/20/98) The FAA 
Technical Center (Aviation System Analysis and Modeling Branch, ACT-520) 
has been responsive to the FAA Airport Capacity Program customers for the 
past 22 years, developing, testing, and applying airfield and airspace 
simulation models. More than 90 capacity studies have been completed with 
ACT-520 personnel contributing their technical expertise to the Airport 
Design Teams. The teams are comprised of FAA personnel, airport operators, 
air carriers, other airport users and aviation industry representatives at 



...or a less detailed tactical initiative. Recently, National Airspace 
System (NAS) modeling personnel joined the group providing system modeling 
expertise in the NAS Architecture and Flight 2000 programs. An arsenal of 
analysis tools and computer simulation programs has been developed and 
tested to accomplish each task. The group has experience using... 

...perform simulations of improvements in the categories of airfield, 
facilities and equipment, ATC operational, and airport policy improvements. 
The delay effects of aircraft demand (schedules), fleet mix, runway 



configurations, weather, aircraft separation standards, etc., were measured 
in the studies. Future studies will require new model development 
particularly in the arena of... 

. . .part participation in this enterprise has generated an understanding of 
the interrelationships of various airport and airline systems. Our seven 
senior analysts and eight junior analysts combined with their 
professional expertise are ready to address the FAA Administrator's 
concerns about capacity 
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... Advisory Board (1997) and the Air Force Corrosion Program Office 
(1990, 1997) document the complexity and magnitude of the impact of 
corrosion on the aging fleet . These studies highlight corrosion as a 
major driver on the maintenance costs and readiness shortfalls of each of 
the services as well as those of commercial aircraft. Significant manpower 
is required to inspect for, find and fix corrosion damage. Corrosion 
maintenance is time consuming as well as costly, leading to a considerable 
lengthening of the time to service an aircraft in PDM, and a concomitant 
decrease in aircraft availability to support Air Force Mission 
Requirements. This paper discusses recent incidences of structurally 
significant corrosion damage, and the technical challenges that need to 
be met if corrosion is to be economically and safely managed. Among those 
challenges are the development of new corrosion prevention technologies, 
the ability to accurately assess actual corrosion damage and its effect 
on structural integrity, the development of alternative abatement corrosion 
repair technologies, and the development of a comprehensive model to... 
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ABSTRACT: 

The FAA Technical Center (Aviation System Analysis and Modeling Branch, 
ACT-520) has been responsive to the FAA Airport Capacity Program customers 
for the past 22 years, developing, testing, and applying airfield and 
airspace simulation models. Recently, NAS modeling personnel joined the 
group providing system modeling expertise in the NAS Architecture and 
Flight 2000 programs. An arsenal of analysis tools and computer simulation 
programs has been developed and tested to accomplish each task. This 
modeling capability permitted the group to perform simulations of 
improvements in the categories of airfield, facilities and equipment, ATC 
operational, and airport policy improvements. The delay effects of aircraft 
demand (schedules), fleet mix, runway configurations, weather, aircraft 
separation standards, etc., were measured in the studies. Future studies 
will require new model development particularly in the arena of... 
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ABSTRACT: 



A major cost element in aircraft operation is propulsion system 
maintenance . The rapidly expanding fields of information systems, data 
handling and AI have been applied to provide the maintenance decision 
maker with the basis for maximizing the return in mission capability from 
allocation of limited resources. This paper describes successes from use of 
a Health and Usage Monitoring System installed on US Navy S-3 aircraft 
engines. The application of new technology data systems with AI on U.S. 
Navy S-3 fleet aircraft has produced positive benefits. The ground 
station software contains knowledge-engineered AI that changes the recorded 
data into diagnostic information about each engine's capability to perform 
the missions . Any PC can present this information in an easily 
understandable format that allows the decision maker to readily diagnose 
the condition of individual engines and rank them on their relative 
capability. The resulting data base can show the on- condition status of 
each engine as the basis for decisions that will direct the limited 
resources to the least capable engines. Timely repair increases operational 
reliability and lowers maintenance cost. (Author) 
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ABSTRACT: 

research areas that have the greatest potential for improving the 
operation of the air transportation system. To accomplish this, NASA is 
building an Aviation System Analysis Capability (ASAC) . The ASAC 
differs from previous NASA modeling efforts in that the economic behavior 
of buyers and sellers in the air transportation and aviation industries is 
central to its conception. To link the economics of flight with the 
technology of flight , ASAC requires a parametrically based mode with 
extensions that link airline operations and investments in aircraft with 
aircraft characteristics. This model also must provide a mechanism for 
incorporating air travel demand and profitability factors into the 
airlines' investment decisions . Finally, the model must be flexible and 
capable of being incorporated into a wide- ranging suite of economic and 
technical models that are envisioned for ASAC. We describe a 
second-generation Air Carrier Investment Model that meets these 
requirements. The enhanced model incorporates econometric results... 



...by U . S . -scheduled passenger air carriers. It uses detailed information 
about their fleets in 1995 to make predictions about future aircraft 
purchases. It enables analysts with the ability to project revenue 
passenger-miles flown, airline industry employment, airline operating 
profit margins, numbers and types of aircraft in the fleet , and changes 
in aircraft manufacturing employment under various user-defined scenarios. 
(Author) 
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... assesses threats to the nation's security and moves rapidly to develop 
appropriate counter-measures. In addition to modem battlefield hazards, the 
logistics of maintaining mission readiness presents many challenges. 
The GAO has recently analyzed some of the issues the joint services are 
facing as the plans for sustaining aircraft operations through the next 
century are being formulated. The GAO has profiled DoD challenges in: 
maintaining an aging aircraft fleet , reducing response time and cost of 
providing the spare parts, implementing commercial inventory management 
practices, reinventing buying and contracting practices, locating the 
original manufacturing source... 

...components, monitoring available capacity of alternate sources at the 
firm or plant level, achieving more efficient interaction with the 
industrial base, digitizing massive amounts of technical data, grouping 
parts in logical families, reducing the large percentage of no-bids for 
small lot sizes, coping with diminishing manufacturing sources and material 
shortages . . . 

...Program into the National Reinvention Laboratory program in 1995. The 
CATT program is focused in analyzing alternative business models for 
government supply operations to ensure mission readiness. Through a 
series of-controlled interventions, the CATT program focuses resources on 
specific problems and analyzes the effectiveness of a proposed alternative 
business model... 
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day, 7 days-a-week helicopter rescue and air ambulance service using 
15 Agusta 109k2 helicopters. Rega ' s primary goals are 100 percent 
accident-free mission completion, a high state of readiness, mission 
availability, and minimum consumption of aircraft life limited parts. To 
accomplish this goal, Rega is equipping the fleet with HUMS, which is 
expected to streamline the maintenance process and lead to achieving 
these goals. The HUMS is composed of two parts, an On Board System which 
records data from each flight , and a Ground Based System which stores the 
recorded data in a relational database. The data can then be used for 
reports, tracking of life limited parts, determination of the condition 
of a particular component or aircraft, and communications with the 
manufacturer on courses of action when the airworthiness of a part is 
questionable. This paper also discusses some aspects of flight testing of 
a new HUMS. (Author) 



9/3,K/25 (Item 17 from file: 23) 

DIALOG (R) File 23:CSA Technology Research Database 
(c) 2008 CSA. All rts. reserv. 

0005038012 IP ACCESSION NO: N95-32758 

Report to Congressional Committees. B-lB bomber: Evaluation of Air Force 
report on B-lB operational readiness assessment 

General Accounting Office, Washington, DC. National Security and 
International Affairs Div. 
PUBLICATION DATE: 1995 

CONFERENCE: 

, UNITED STATES 

DOCUMENT TYPE: Report 
RECORD TYPE: Abstract 



LANGUAGE : ENGLISH 
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ABSTRACT: 

The Air Force was required to test the operational readiness rate of 
one B-1B bomber wing if the wing was provided the planned complement of 
spare parts, maintenance equipment and manpower, and logistics support 
equipment. The tests — referred to as the B-1B Operational Readiness 
Assessment (ORA) — were conducted from 1 June 1994 through 30 November 
1994. The ORA test plan was complete and comprehensive. Further, the ORA 
was conducted in... 

...test plan. The ORA demonstrated that, given a full complement of spare 
parts, equipment, and manpower, the Air Force could achieve and sustain a 
75% mission capable rate for the B-1B. But, the ORA was not exclusively 
used to project the cost of sustaining the entire B-1B fleet at that 
rate. At the completion of the ORA, the mission capable rate for the B-1B 

fleet was about 65%. The Air Force believes that the completion of 
ongoing initiatives in progress and the continued funding for spare parts 
and repairs will increase the fleet mission capable rate to 72%. The 
Air Force estimates that for an additional $11.19 million for management 
actions and reliability and maintainability improvements, the B-1B fleet 
has the potential to achieve and sustain a 75% mission capable rate by 
2000. The GAO believes the $11.19 million estimate, which was based on 
various modeling techniques, is optimistic. Neither the GAO nor the Air 
Force can predict how successful the ongoing or planned initiatives will 
be. Therefore, the potential cost to achieve and sustain a 75% mission 
capable rate for the B-1B is still not known. (Derived from text) 
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ABSTRACT: 

the United States Air Force (USAF) to extend the operational life of 
its current aircraft. In the past, the USAF operator was able to replace 
fleet aircraft on a fairly regular basis. This process has been 
drastically altered by the significant reductions in the Defense Department 
budget as a result of the end of the Cold War. The requirement to extend 
the fleet 's operational life is placing greater importance on the ability 
to find, characterize, and ameliorate the deleterious effects of operation 
and maintenance . In addition, many aircraft are being asked to operate 
with changed mission requirements that were not envisioned when they were 
originally procured. The life management of the aging fleet is interwoven 
with the ability to utilize nondestructive evaluation (NDE) to identify 
and characterize changes in the materials and structures throughout their 
lifetime. (Author) 
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ABSTRACT: 

The advent of modern airline transports equipped with electronic flight 
and engine systems instrumentation, typically referred to as glass 
cockpits, has not diminished an investigator's ability to determine 
what caused an accident, but has significantly increased the challenge, 
since the position of needles and mechanical indicators associated with 
analog cockpits have often helped investigators determine the cockpit 
situation at impact. Therefore, accident investigators have been forced to 
increasingly rely on digital flight data recorders to help determine the 
cause of a crash. Lessons learned from several examples cited here of 



recent 'glass cockpit' aircraft crash investigations are presented. 
( AIAA) 
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ABSTRACT: 

The B-lB fleet has never achieved its objective of having a 75-percent 
mission capable rate. During the 2-year period preceding the test , the 
B- IB mission capable rate averaged about 57 percent. According to the 
Air Force, a primary reason for the low mission capable rate was the 
level of funding provided to support the B-lB logistics support system. 
Concerned about the low mission capable rate, a history of B-lB problems, 
and the Air Force's plans to spend $2.4 billion modifying the B-lB to 
become a conventional bomber, the Congress directed the Air Force to 
conduct an ORA (Operational Readiness Assessment ) . The purpose of the 
ORA was to determine whether one B-lB wing was capable of achieving and 
maintaining its planned 75-percent operational readiness rate for a period 
of 6 months, if provided the full complement of spare parts, maintenance 
equipment and manpower, and logistic support equipment. (DTIC) 
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ABSTRACT: 

German Army light helicopter transportation regimens operate 45 Bell 
UH-1D helicopters to support demanding missions throughout Europe. 
Maintenance period scheduling, major exercise and regular mission 
assignment decisions directly influence the readiness of the helicopter 

fleet . Currently, all planning is done manually, which is unstructured 
and time consuming. This thesis describes a decision support system 
designed to assist with maintenance planning and mission assignment. 
The yearly maintenance and event scheduling problem and the short term 
mission assignment tasks are formulated and solved as elastic mixed 
integer linear programs. Resulting yearly schedules and short term sortie 
plans are both generated in a. . . 
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ABSTRACT: 

Space vehicles, such as the Space Shuttle, require intensive ground 
support prior to, during, and after each mission . Maintenance is a 
significant part of that ground support. All space vehicles require 
scheduled maintenance to ensure operability and performance. In addition, 
components of any vehicle are not one-hundred percent reliable so they 
exhibit random failures. Once detected, a failure initiates unscheduled 
maintenance on the vehicle. Maintenance decreases the number of 
missions which can be completed by keeping vehicles out of service so that 
the time between the completion of one mission and the start of the next 
is increased. Maintenance also requires resources such as people, 
facilities, tooling, and spare parts. Assessing the mission capability 

and resource requirements of any new space vehicle, in addition to 
performance specification, is necessary to predict the life cycle cost and 
success of the vehicle. Maintenance and logistics support has been 
modeled by computer simulation to estimate mission capability and 
resource requirements for evaluation of proposed space vehicles. The 



simulation was written with Simulation Language for Alternative Modeling II 
(SLAM II) for execution on a personal computer. For either one or a fleet 
of space vehicles, the model simulates the preflight maintenance checks, 
the mission and return to earth, and the post flight maintenance in 
preparation to be sent back into space. THe model enables prediction of the 
number of missions possible and vehicle turn-time (the time between 
completion of one mission and the start of the next) given estimated 
values for component reliability and maintainability. The model also 
facilitates study of the manpower and vehicle requirements for the proposed 
vehicle to meet its desired mission rate. This is the 3rd part of a 3 
part technical report. (Author) 
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ABSTRACT: 

This paper describes the technical development of an inspection and 
load test method that would have the capability to verify a minimum 
acceptable bondline in fleet hardware. As part of this development, 
finite element analysis methods were used to determine bondline stresses 
and deflections for rocket motor operating loads. Motor-like fracture 
mechanics specimens were fabricated and tested to provide in situ data for 
bondline strength and critical stress intensity factors. Analytical 
simulation of the flight hardware and the fracture mechanics test 
specimen provided a one-on-one correlation of the measured and predicted 
bondline capability . The results of the first bondline inspection and 
load test on a flight motor provided an excellent correlation between 
measured and analytical results. This verification of the analytical 
techniques provided the confidence to proceed with the proposed bondline... 
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ABSTRACT: 

Aeroelastic stability analyses have been correlated with 
pilot-in-the-loop stability data from the V-22 flight test program. In 
this paper, the analysis methodologies used to evaluate the 
aeroservoelastic stability characteristics of the Osprey are discussed, 
including the development of math models of pilot and control stick 
feedback characteristics and pertinent interactional aerodynamic effects. 
The pilot-in-the-loop stability analysis is refined using data from 
mechanical shake tests of the pilot and control stick, as well as data 
from inflight aeroelastic shake tests. No aeroelastic instabilities for the 
V-22 basic aircraft have been encountered or projected. However, several 

pilot-in-the-loop aeroelastic coupling mechanisms have been encountered 
during V-22 experimental flight tests . These are used to evaluate the 

predictive capability of three aeroservoelastic computer codes. The 
agreement of analysis with actual aircraft behavior enables definition of 

flight control system aeroelastic filters to be made with a high degree 
of confidence. (Author) 
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Neural networks were applied to the Engine Condition and Monitoring 



System of the F/A-18 aircraft. Due to recent fleet experience with 
compressor blade failures in flight , neural networks were applied to 
three engine conditions, flameout due to compressor failures, normal 
operating conditions, and low oil pressure conditions. An attempt was made 
to predict compressor failure using the neural networks. A back 
propagation and back propagation/Kohonen network were successfully tested 
in recognizing the various conditions with data previously unseen by the 
networks. Both networks demonstrated promise in predicting failures 
although not enough data was available for conclusive results. (GRA) 
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ABSTRACT: 

... impact of supportability on the effectiveness of military aircraft. It 
also describes VISA, a simulation model developed specifically for this 
purpose. VISA simulates ' on-equipment ' maintenance activity for a group 
of aircraft (or any transportation system) , and incorporates the effects 
of reliability, maintainability, sparing, support equipment, and technical 

personnel, to determine the operational capability of the aircraft in 
terms of Mission Capable Rate, Sortie Generation Rate, Fix Rate, and 
other metrics. The level of detail for input is highly variable, making the 
model suitable for studies... 
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ABSTRACT: 

Since 1947, the Navy has relied on the Aviation Qualification Test 
(AQT) of general ability and the Flight Aptitude Rating (FAR) — a 
composite of mechanical comprehension, spatial aptitude, and biographical 
tests — to select naval aviators. While this selection system has served the 
Navy well, the failure rate of pilot selectees has remained consistently 
high (although certainly less than the attrition rate before using a 
selection test battery), averaging 20 to 25 percent over the last 20 years. 
Two projects at the Laboratory that have demonstrated the potential for the 
improved prediction of both undergraduate and fleet flight performance 
are a naval aviator selection program and a fleet performance prediction 
program. Results from these two computerized projects are particularly 
exciting because for the first time in 40 years we have demonstrated that 
cognitive and one-dimensional tracking tasks account for increased variance 
in predicting completion of primary flight training. That is, the tests 
predict those individuals who will pass or fail flight training, even 
after their initial selection using the present selection battery, the 
AQT /FAR . Alternately, using multidimensional tracking and multitask tests 
, we have demonstrated the ability to predict an individual ' s flight 
grade and the number of flight hours required to complete primary 
training. Finally, certain of the multitask tests even predict the air 
combat maneuvering performance of fleet pilots as they perform on 
instruments. (GRA) 
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ABSTRACT: 



This study attempts to assess the ability of the Army to support its 
gas turbine engine fleet which powers the US Army helicopter fleet . 
This task was composed of three elements: assessing the capabilities of 
commercial available sources, isolating the cost drivers, and 
investigating the entire spectrum of required support at all levels of 
maintenance . The study team was charged with making recommendations that 
would improve the effectiveness of logistic support while enhancing the 
mission readiness. The study centered on an intensive top-down examination 
of four options that exist within the worldwide gas turbine engine 
logistics arena. Those options... 



9/3,K/37 (Item 29 from file: 23) 

DIALOG (R) File 23:CSA Technology Research Database 
(c) 2008 CSA. All rts. reserv. 

0003081511 IP ACCESSION NO: 2001-11-041977; A86-47419 

Aircraft control surface failure detection and isolation using the OSGLR 

test [ (orthogonal series generalized likelihood ratio) ] 

BONNICE, W F; MOTYKA, P; WAGNER, E; HALL, S R 

Charles Stark Draper Laboratory, Inc., Cambridge, MA [BONNICE] 

PAGES: 156-164 
PUBLICATION DATE: 1986 

PUBLISHER: New York, American Institute of Aeronautics and Astronautics 
CONFERENCE: 

Guidance, Navigation and Control Conference, Williamsburg, VA, Technical 
Papers, UNITED STATES, 18-20 Aug. 1986 

DOCUMENT TYPE: Conference Paper 
RECORD TYPE: Abstract 
LANGUAGE: English 
REPORT NO: AIAA PAPER 86-2028 

NUMBERS: A86-47401 23-63; Contract: NAS1-17556; A86-47401 23-63 

FILE SEGMENT: Mechanical & Transportation Engineering Abstracts; Aerospace 

& High Technology 

ABSTRACT: 

... of the algorithm to modeling errors is presented. The steady-state 
implementation of the algorithm based on a single linear model valid for a 
cruise flight condition is tested using a nonlinear aircraft 
simulation. A number of off- nominal no- failure flight conditions 
including maneuvers, nonzero flap deflections, different turbulence levels 
and steady winds were tested. Based on the no- failure decision functions 
produced by off-nominal flight conditions, the failure detection and 
isolation performance at the nominal flight condition was determined . 
The extension of the algorithm to a wider flight envelope by scheduling 
on dynamic pressure and flap deflection is examined. Based on this testing 
, the OSGLR algorithm should be capable of detecting control surface 
failures that would affect the safe operation of a commercial aircraft . 
Isolation may be difficult if there are several surfaces which produce 
similar effects on the aircraft . Extending the algorithm over the entire 
operating envelope of a commercial aircraft appears feasible. (Author) 
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ABSTRACT: 

assess the survivability of helicopters operating against small-arms 
threats of varying intensity and to predict the effects of small-arms 
damage on aircraft combat maintenance and battle-damage repair. 
Sustainability factors generated by MACS are used by Sikorsky's CMS (Combat 

Maintenance Simulator) model to evaluate the mission availability 
and sortie-generation capability of a helicopter fleet operating in a 
particular threat scenario. (Author) 
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ABSTRACT: 

enhanced signal averaging techniques were developed to give early 
warning of the onset of a variety of gearbox failures. Prototype analysis 
equipment was developed and tested which will permit the condition of 
components within helicopter dynamic systems (rotors, gearboxes, and 
powerplants) to be established. Arrangements for data collection in flight 

and during ground runs are described. The signal processing methods, 
including the automatic techniques for secondary analysis which enable 
defined features to be extracted from. . . 

...extent to which damage or malfunction of various internal components can 
be discerned by the techniques employed. The question of application to the 
widely dispersed fleet of naval aircraft is considered, and the prospects 
for achieving full on- condition maintenance of in-service gearboxes is 
assessed . 
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ABSTRACT: 

The basic design of the fleet satellite communication spacecraft 
(FLTSATCOM) can easily accommodate any of the three payload options for the 
ocean dynamic topography experiment (TOPEX) . The principal mission 
requirements as well as the payload accommodations and communications 
systems needed for launching this payload are reviewed. The existing 
FLTSATCOM satellite design is identified and the approaches for the 
proposed propulsion system are described in addition to subsystems for 
mechanical ; power; attitude and velocity control; and telemetry, tracking 
and control are described. The compatability of FLTSATCOM with the launch 
vehicle is examined and its capabilities vs TOPEX requirements are 
summarized. Undetermined changes needed to meet data storage, thermal 
control, and area to mass ratio requirements are discussed. Cost estimates 

are included for budgetary and planning purposes. The availability of 
the described design is assessed based on the continuing production of 
FLTSATCOM spacecraft during the schedule span planned for TOPEX. 
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ABSTRACT: 

System required the design of a large drop test vehicle that would 
meet all the stringent requirements placed on it by structural loads, 
safety considerations, flight recovery system interfaces, and sequence. 
The drop test vehicle had to have the capability to test the drogue 
and the three main parachutes both separately and in the total flight 
deployment sequence and still be low-cost to fit in a low-budget 
development program. The design to test large ribbon parachutes to loads of 
300,000 pounds required the detailed investigation and integration of 
several parameters such as carrier aircraft mechanical interface, drop 
test vehicle ground transportability, impact point ground penetration, 
salvageability, drop test vehicle intelligence, flight design hardware 
interfaces, and packaging fidelity. 
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ABSTRACT: 

The paper deals with the design, construction, and applications of an 
active /passive multispectral scanner combining lasers with conventional 
passive remote sensors. An application investigation was first undertaken 
to identify remote sensing applications where active /passive scanners 
(APS) would provide improvement over current means. Calibration techniques 
and instrument sensitivity are evaluated to provide predictions of the 
APS ' s capability to meet user needs. A preliminary instrument design was 
developed from the initial conceptual scheme. A design review settled the 
issues of worthwhile applications, calibration approach, hardware design, 
and laser complement. Next, a detailed mechanical design was drafted and 
construction of the APS commenced. The completed APS was tested and 
calibrated in the laboratory, then installed in a C-47 aircraft and 
ground tested. Several flight tests completed the test program. 
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ABSTRACT: 

An automatic inspection, diagnostic, and prognostic system (AIDAPS) which 



will automatically detect mechanical malfunctions and warn of impending 
failures is under development for the Army fleet of helicopters. The 
Phase I design and testing of AIDAPS systems for use with the UH-1H 
helicopter is discussed. The diagnostic parameters serving as... 

...for the automatic evaluation of the major systems and subystems are 
outlined. Two alternative systems are under consideration. Both incorporate 
identical data acquisition units and flight line data analyzers . One 
system includes a computer memory unit capable of real time inspection 
and diagnosis and inflight warning of systems failures; in the alternative 
system the computer memory unit is replaced by a digital... 
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ABSTRACT: 

An experimental investigation was conducted at the NASA Langley Research 
Center to study the effects of various parameters on the mechanical 
properties of a number of modern radial aircraft tires such as would be 
found in the present commercial transport aircraft fleet . The range of 
tire sizes encompasses most of the tires that would be observed on both 
nose-and main-landing gear installations. Three radial tire... 

...in inflation pressure within a rather large range of pressures designed 
to simulate 80 Fahrenheit degrees of temperature change from origin to 
destination for a flight . The radial aircraft tires were found to behave 
like most other tires in response to variations in vertical load and yaw 
angle. The side-force... 

...of cornering efficiency, was found to increase with increases in yaw 
angle and decrease with increases in vertical load. A single model to 
provide a predictive capability for the side force coefficient, 
regardless of tire size, is presented. (Author) 
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TEXT: 

...crashes during last summer's firefighting 

season, which was one of the worst in drought-plagued recent years, placing 
a 

great demand on an aging fleet of aircraft . Five aircrew members were 
killed in 

the three crashes. The two fixed-wing losses - a C-130 on June 17 and a 

PB4Y-2 

(a. . . 

...firefighting fleet are instructive. Certainly the commercial airline 
industry 

has experienced problems of increasing demand necessitating high 
utilization of 

older aircraft and increasing pressures on maintenance and inspection for 



assured airworthiness - all in the face of enormous pressure to reduce 
costs . 

So, too, with the aerial firefighting fleet. More fires increased 

demand . 

The planes were flying antiques, and the service contracts contained 
outright 

disincentives for safety. In terms of unfilled safety officer positions and 
deferred maintenance , there are clearly evident parallels in the aerial 
firefighting fleet to the situation found at Alaska Airlines [ALK] 
preceding the 

Jan. 31, 2000, fatal crash of Flight 261. The National Transportation 
Safety 

Board holds its final hearing into that crash investigation this week, and 
the 

board is likely to cite maintenance shortcomings, pressures to minimize 

maintenance costs, unfilled safety billets, and a breakdown in Federal 
Aviation 

Administration (FAA) oversight - all of which were contributing factors to 

the 

crash . 

Thus, while passenger and cargo operators are not flying into smoke- 
filled turbulence to douse raging forest fires, the maintenance and 
management 

shortcomings that likely will result in complete grounding of the aerial 
firefight fleet offer an instructive and poignant case study. Recall that 
Alaska 

Airlines faced grounding if it did not clean up its maintenance act (see 
ASW, 

June 12, 2000). The safety program breakdowns at Alaska Airlines triggered 

FAA officials dubbed the National Program Review of the nation off last 
summer were the victims of almost criminal neglect. 

The report charged that training, maintenance , and other safety 
deficiencies put firefighter aircrews at unnecessary risk, as evidenced by 
a 

deplorable safety record. 

The two fatal crashes wiped out five percent of the 40- aircraft 
fleet of 

large fire retardant bombers. If that accident rate were applied to the 
commercial airline fleet, roughly 200 fatal air crashes would occur 
annually - a. . . 

...that characterized the U.S. airline 

industry before the Sept. 11, 2001, terrorist attacks. The pervasive 
drought 

conditions over nearly 50 percent of the United States landmass, as of 
October 

2002, has meant that fires in 2002 charred double the acreage than the 
10-year 

annual average. Moreover, the policy of... fuel in the wing tanks. 

With no engineering basis for determining their structural 
durability, 

the panel bluntly concluded, "All large air tankers are now at risk of 
catastrophic structural flight failure ." 

That stark statement is just one of many hard-hitting statements in 

the 

panel's report. Below, we present a sampling of findings in the... But the 



FAA is not doing that job, leaving the responsibility to 

aircraft operators, who are encouraged by the Forest Service contracting 
process 

to minimize maintenance costs." [P. 30] 

Mission muddle 

"The variety of missions, philosophies and unclear standards ... 

creates 

a 'mission muddle' that compromises safety." [P. iv] 

"The panel heard. . .rely on individual skills to 
beat the odds of being involved in an accident . . . They reported 
experiencing 

'silent intimidation,' being subtly expected to not report maintenance or 
training violations." [P. 36] 

"The oft-repeated acceptance by those in federal service and 
industry 

that firefighting 'is a risky business' is intolerable. Risks... 
firefighting mission to a private firm operating 

under a contract containing well-structured financial incentives to operate 
with 

significantly higher standards of safety and training. 

Assign the aerial firefighting mission to another government 

agency 
altogether . 

Reengineer and strengthen the structures of existing aircraft. To 

ensure 

safety, limit operations to tankers that have been inspected and. . . 
. . .to convert and lease these airplanes, and 

over a 20-year amortization period, the government might well find this 
approach 

very cost-effective. 

During heavy maintenance checks, install cockpit voice, flight 

data 

and/or quick access recorders (CVR/FDR/QAR) . Recalling the 1994 fatal crash 
at 

Pearblossom, Calif., where the right ... Canadian operator Conair, the panel 
learned that 

the company had made significant improvements in its safety record by 
establishing a safety department, revising inspection and maintenance 
programs, 

and introducing a comprehensive training regimen. 

"Conair modeled its safety program after one initiated by Petroleum 
Helicopters, Inc., which supports offshore oil-drilling operations... 
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. . .pilot integration, vehicle subsystems, and air base 

operability to reduce life cycle costs and improve the performance of 
existing and future air vehicles, and the maintenance and 
survivability of air bases. The payoffs from these technology 
programs include: increased survivability, af f ordability, 
reliability, maintainability, and supportability for air vehicles and 
subsystems; improved. . . 

...FYs 1999 and out, additional 

emphasis has been placed on aerospace flight dynamics technologies 
that can be applied to prolonging the life of our aging aircraft 
fleet . 

(U) B. Program Change Summary ($ in Thousands) 

FY 1997 FY 1998 FY 1999 Total 

(U) Previous President's Budget (FY 1998 PB) 

62934 60509 65039... 

. . .through 

proven techniques that account for life, risk, repairs, and dynamic 
loads . 

(U) Developed corrosion analysis metrics to assess 
corrosion fatigue effects on inspection and maintenance intervals. 

(U) Developed crack growth analysis and preliminary 
probabilistic risk assessment techniques which incorporate widespread 
fatigue damage effects to better predict structural component service 
lif e ... proven techniques that account for life, risk, 
repairs, and dynamic loads. 

(U) Develop life prediction analysis techniques to assess 
corrosion fatigue effects on inspection and maintenance intervals. 

(U) Develop mature probabilistic risk assessment 
techniques which incorporate widespread fatigue damage effects to 
better predict structural component service life. 

(U) Further develop techniques... 

. . .proven techniques that account for life, risk, 
repairs, and 
dynamic loads. 

(U) Validate analysis methodology and metrics to assess 
corrosion fatigue effects on inspection and maintenance intervals and 
restoral strength. 

(U) Evaluate probabilistic techniques to assess risk of 
failure of structural component subject to widespread fatigue damage. 

(U) Validate repair design tool for bonded-composite 
repairs of metallic structures, eliminating riveted/bolted metal 
repair ... of f-board data. 



(U) Develop display format requirements for integrating 
in-flight mission planning and automated low-level flight. 

(U) Review operator mission requirements; assess 
availability /applicability of human-machine interface technologies. 

(U) Initiate development of vehicle- pilot/operator 
integration techniques as they relate to uninhabited combat vehicles. 

- (U) $3261 Develop... 

. . .U) Develop advanced pilot decision aids to improve 

tactical landing approaches and air-to-air situational awareness. 

(U) Continue review of operator mission requirements; 
evaluate availability /applicability of human-machine interface 
technologies . 

(U) Develop pilot-operator integration technologies for 
mission re- planning task consent, and system status information. 

- (U) $3598 Develop capabilities to evaluate ways to increase 
performance and survivability while decreasing cost and supportability 
requirements . 

(U) Perform. . . 
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Summary of the Invention: 

...from among those that will be operational on the predetermined date 
of the mission without any consideration as to the relative status or 
degree of readiness of the aircraft. In determining the availability 
of the aircraft, a minimum equipment list is typically utilized to 
identify a number of subsystems that must be functioning in order for the 
aircraft . . . 

...equipment identified by the minimum equipment list would be identified 
as a candidate for the mission without any indication as to the relative 
degree of readiness of the aircraft and its respective subsystems... 

...aircraft that are operational and available on the predetermined date of 
the mission, but also to provide some indication as to the relative 



degrees of readiness of the aircraft. As such, the mission commander 
could select those aircraft that have the greatest likelihood of 
successfully completing the mission without failure of one or more 
aircraft subsystems. To date, however, mission commanders are not 
provided with information relating to the relative degrees of readiness 
of the aircraft... 

..0008] An automated method, system and computer program product for 
assessing the readiness of a plurality of repairable systems, such as a 
fleet of aircraft, are therefore provided. In addition to identifying the 
repairable systems that will be operational, the method, system and 
computer program product of this aspect of the present invention also 
determine the relative state of readiness of the plurality of 
repairable systems such that the repairable systems that are most likely 
to successfully complete the designated task can be selected. 
Additionally, an automated method of analyzing the maintenance 
operations performed upon a plurality of repairable systems, such as a 
fleet of aircraft, is provided. According to this aspect of the present 
invention, the relative states of readiness of the plurality of 
repairable systems are determined and maintenance resources are 
allocated based upon the respective measures of the relative states of 
readiness of the repairable systems. As such, maintenance operations 
scheduled for the aircraft that will have the greatest state of 
readiness upon completion of the maintenance operations can be 
prioritized. . . 

..0009] According to one aspect of the present invention, an automated 
method, system and computer program product for assessing the readiness 
of a plurality of repairable systems are provided. According to this 
aspect, at least one system allocation request is received. The system 
allocation request typically includes a date and the number of systems to 
be allocated to the task. The relative states of readiness of the 
plurality of repairable systems are then automatically determined. In 
this regard, the relative states of readiness are determined by 
analyzing maintenance information associated with the repairable 
systems to determine the repairable systems that will be operational on 
the date of the requested system allocation. In addition, the relative 
states of readiness are determined by ascertaining respective measures 
of the relative states of readiness of the repairable systems that 
will be operational on the date of the requested system allocation based 
upon respective probabilities of failure of the repairable systems 
following completion of the maintenance operations. In this regard, a 
determination of the respective measures of the relative states of 
readiness of the repairable systems on the date of the requested system 
allocation may be based upon an intensity function appropriate for the 
type of process... 

..0010] Based upon the relative states of readiness of the repairable 
systems, the systems that will be operational on the date of the 
requested system allocation will be identified. In addition, the 
respective measures of the relative states of readiness of the 
repairable systems identified to be operational on the day the requested 
system allocation will be provided. As such, in addition to merely 
identifying systems that will be operational on the date of the requested 
system allocation, the systems having the greatest state of readiness 
on the date of the requested system allocation can be identified. As 
such, the systems that are most capable of successfully completing the 



task can . . . 

. . .According to this aspect of the present invention, a modification of the 
system allocation request may also be proposed in order to increase the 
relative states of readiness of the systems identified to be 
operational on the date of the modified system allocation request in 
comparison to the relative states of readiness of the systems 
identified to be operational on the date of the original system 
allocation request... 

...0011] According to one advantageous embodiment, an automated method, 
system and computer program product are provided for assessing the 
readiness of a fleet of aircraft , each of which is comprised of a 
plurality of repairable subsystems. According to this embodiment, at 
least one mission request is received that includes a date and a 
number of aircraft. Relative states of readiness of a plurality of 
aircraft are then determined by automatically analyzing maintenance 
information associated with the plurality of aircraft. Aircraft that will 
be operational on the date of the requested mission are then identified 
and respective measures of the relative states of readiness of these 
aircraft are then provided. In this regard, the aircraft that have the 
greatest likelihood of completing the requested mission may be identified 
and modifications of the mission request may be proposed in order to 
increase the relative states of readiness of the aircraft operational 
on the date of the modified mission in comparison to the relative states 

of readiness of the aircraft operational on the date of the requested 
mission. In order to determine the relative states of readiness , the 
respective probabilities of failure of the aircraft following completion 
of the maintenance operations may be considered. More particularly, the 
respective measures of the relative states of readiness of the 
aircraft may be based upon an intensity function appropriate for the type 
of process that describes the probability of failure of the aircraft 



...0012] According to another aspect of the present invention, an 

automated method of analyzing maintenance operations performed upon a 
plurality of repairable systems is provided. According to this aspect, 
maintenance information associated with the plurality of repairable 
systems is initially analyzed to determine the relative states of 
readiness of a plurality of repairable systems. Respective measures of 
the relative states of readiness of the repairable systems are then 
determined based upon the respective probabilities of failure of the 
repairable systems following completion of the maintenance operations. 
Maintenance resources are then allocated based upon the respective 
measures of the relative states of readiness of the plurality of 
repairable systems. In this regard, maintenance operations scheduled 
for the repairable systems that will have the greatest states of 
readiness upon completion of the maintenance operations may be 
prioritized. As before, the determination of the relative states of 
readiness may be based upon respective probabilities of failure of the 
repairable systems following completion of the maintenance operations. 
In this regard, the respective measures of the relative states of 
readiness of the repairable systems may be based upon an intensity 
function appropriate for the type of process that describes the 
probability of failure of the... 

...0013] In one embodiment, the automated method of analyzing maintenance 



operations analyzes maintenance operations performed upon the fleet of 
aircraft. In this regard, the maintenance information associated with 
the plurality of aircraft is initially analyzed to determine the relative 

states of readiness of the aircraft upon completion of the 
maintenance operations scheduled for the aircraft. Respective measures 
of the relative states of readiness of the aircraft upon completion 
of the maintenance operations scheduled for the plurality of aircraft 
are then provided and maintenance resources are allocated based upon 
the respective measures of the relative states of readiness of the 
aircraft. As before, maintenance resources may be allocated by 
prioritizing the maintenance operations scheduled for the aircraft that 
will have the greatest state of readiness upon completion of the 
maintenance operations... 

..0014] By not only identifying the repairable systems that will be 
operational on the date of deployment, but providing respective measures 
of the relative states of readiness of the repairable systems, the 
repairable systems that will have the greatest likelihood of successfully 
completing the task can be selected, thereby maximizing the probability 



. .For example, the aircraft that have the greatest likelihood of 
successfully completing a mission can be selected in an educated manner 
based upon the relative states of readiness of the aircraft which, in 
turn, is based upon the probability of failure or, conversely, success of 
the aircraft. Additionally, allocation of maintenance resources may be 
improved according to another aspect of the present invention by 
analyzing the relative states of readiness of the plurality of 
repairable systems, such as a plurality of aircraft, upon the completion 
of the maintenance operations and then scheduling the maintenance 
resources in such a way that the repairable systems that have the 
greatest states of readiness are repaired initially 
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. . .paragraph (e) of this section 

may be extended by one year, provided that — 

(1) No later than December 18, 2008, the certificate holder 
notifies its assigned Flight Standards Office or Principal Inspector 
that it intends to comply with this paragraph; 

(2) No later than March 18, 2009, the certificate holder applies 
for. . . 

...accordance with Sec. 

125.201, no person may operate an airplane identified in Table 1 of 



this section (including all-cargo airplanes) for which the State of 
Manufacture issued the original certificate of airworthiness or export 
airworthiness approval after September 20, 2010 unless an Ignition 
Mitigation Means (IMM) or Flammability Reduction ... later than the 
applicable dates 

specified in paragraph (e) (1), (e) (2) or (e) (3) of this section. 

(1) Fifty percent of each person's fleet of airplanes subject to 
paragraph (d) (1) of this section must be modified no later than 
September 19, 2014. 

(2) One hundred percent of each person's fleet of airplanes subject 
to paragraph (d) (1) of this section must be modified no later than 
September 19, 2017. 

(3) For those persons that have only one... 

. . . include 

those airworthiness limitations. 

(1) The inspection program changes identified in paragraphs (g) and 
(h) of this section must be submitted to the operator's assigned Flight 
Standards Office responsible for review and approval prior to 
incorporation . 

(j) The requirements of paragraph (d) of this section do not apply 
to airplanes operated ... of this section must be modified 
no later than September 19, 2014. 

(2) One hundred percent of each foreign air carrier or foreign 
person's fleet of airplanes subject to paragraph (d) (1) or this section 
must be modified no later than September 19, 2017. 

(3) For those foreign air carriers or foreign... 

...Deactivate or remove an IMM or FRM once installed unless it is 
replaced by a means that complies with paragraph (d) of this section. 

(g) Maintenance Program Revisions. No foreign air carrier or 
foreign person may operate an airplane for which airworthiness 
limitations have been approved by the FAA Oversight Office... 

...26.33, 26.35, or 26.37 of this chapter after 

the airplane is modified in accordance with paragraph (d) of this 
section unless the maintenance program for that airplane is revised to 
include those applicable airworthiness limitations. 

(h) After the maintenance program is revised as required by 
paragraph (g) of this section, before returning an airplane to service 
after any alteration for which airworthiness limitations are... 

...by Sec. Sec. 25.981, 26.33, 26.35, or 26.37 of this chapter, the 
foreign person or foreign air carrier must revise the maintenance 
program for the airplane to include those airworthiness limitations. 

(i) The maintenance program changes identified in paragraphs (g) 
and (h) of this section must be submitted to the operator's assigned 

Flight Standards Office or Principal Inspector for review and approval 
prior to incorporation. 

(j) The requirements of paragraph (d) of this section do not apply 



. . . section 

may be extended by one year, provided that — 

(1) No later than December 18, 2008, the foreign air carrier or 
foreign person notifies its assigned Flight Standards Office or 
Principal Inspector that it intends to comply with this paragraph; 



(2) No later than March 18, 2009, the foreign air carrier or. 
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. . .when it comes to safety 

assessments of EWIS. Section 25.1309 does not allow any single failure 
to result in catastrophic consequences, regardless of the failure 

probability . The requirements of Sec. 25.1709 are consistent with 
those of Sec. 25.1309. We made no changes due to these comments. 
Federal Express referred. . . 

...scenario contained in FedEx's comment. 

Boeing commented on the part of the Sec. 25.1705 (now Sec. 
25.1709) discussion in the NPRM that states that an in-flight 
entertainment (IFE) system installed on an airplane with subpart H as 
part of its type certification basis would be subjected to... will 
help ensure that the level of safety provided by the original design is 
not degraded. It will also prevent potential safety hazards from 
improper maintenance and from replacement of original parts with parts 
not designed or intended for that particular use. 

We have also decided against deleting Sec. 25.1711... 

...EWIS components associated with flight- 
essential or flight-critical systems be easily identifiable by those 
designing and installing modifications, as well as by technicians 
performing maintenance or repair. If a wire bundle has different 
separation requirements as it is routed throughout the airplane, then 
those varying separation requirements must be identified. . . 

. . .to label the component directly with textual data, and that 
excessive use of tags could become a source of future contamination. 
However, Sec. 25.1711 states that other means of identification can be 
used if the component cannot be physically marked. For example, the 
manufacturer's consistent marking scheme may be... 

. . .will reference CS 
25.863. 

Because Sec. 25.1723 already requires EWIS components to meet 
requirements of Sec. 25.863, it is not necessary to state the same 
requirement in Sec. 25.1713. 

Boeing commented that proposed Sec. 25.1713(c) repeats and 
replaces Sec. 25.869(a)(4), except with... an electrical 
return path capable of carrying both normal and fault currents 
without creating a shock hazard. 

GE requested clarification of what constitutes a fault condition for 



compliance with proposed Sec. 25.1717. It asked if a fault condition 
includes failure of the bonding path, such as physical breakage. 

We have revised Sec. 25.1715 as requested by Boeing but have added 
the phrase . . . 

...commented that the wording of proposed Sec. 

25.1725 (now Sec. 25.1719) is slightly different from that recommended 
by ATSRAC . ATSRAC recommended that it state : 

Means must be provided to allow for inspection of EWIS and the 
replacement of its components as necessary for continued 
airworthiness . 
The NPRM proposed Sec... 

. . .number was 

changed to harmonize with regulations of foreign airworthiness 
authorities. No other changes have been made. 

Boeing suggested that this rule be revised to state that EWIS 
should be protected so it * * * * * cannot be damaged by normal movement 
of cargo or baggage in the compartment.'' It said this change will 
clarify requirements. Boeing, GE, and AIA/GAMA stated that maintenance 
personnel need to be trained in proper EWIS handling. 

We have decided against revising Sec. 25.1721 in the manner Boeing 
suggests. This requirement is... 

...to these comments. 

GE requested that the phrase "risk of damage'' be deleted from 
proposed Sec. 25.1727 (now Sec. 25.1721). It stated that risk of 
damage implies control of the failure effect of damage that is assumed 
to occur, as in Sec. 25.901(c). It said that because 14 CFR 25.1309 
already adequately controls the relationship between probability of a 

failure condition and its effect, risk of damage should be deleted 
from 

proposed Sec. 25.1727. 

We believe it is necessary to address both damage and risk of 
damage. Design and... 

. . .Nacelle, and APU Wiring 

GE, Honeywell, and AIA/GAMA commented that engine, nacelle, and APU 
wiring should be exempt from the proposed EWIS certification and 

maintenance requirements. They said wiring in these areas is extremely 
rugged, has excellent reliability in service, and is easily accessible 
for inspection. They further stated that ... such robust design and 
installation. However, 

we do not agree that it is impossible for an engine wiring failure to 
cause a hazardous or catastrophic condition . The following quote is 
from the " Lauda Air B767 Accident Report,'' dated July 21, 1993, 
issued by the Aircraft Accident Investigation Committee Ministry of 
Transport ... to Appendix H — Instructions for Continued 
Airworthiness. Section H25.5 is a new requirement. It requires TC 
applicants and applicants for design change to develop maintenance 
information for EWIS as part of the ICA that are required for design 
approval. The EWIS ICA must be developed through the use of an... 

...reduce the likelihood of its accumulation. The ICA must also 
include — 

Instructions for protections and cautions to prevent 
accidental damage or contamination to EWIS during maintenance , 



alteration, or repairs. 

Acceptable maintenance practices in a standard format. 
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Wire separation requirements as determined under Sec. 
25.1707. 

Information explaining the EWIS identification method and 
requirements for... 

...EWIS ICA be contained in a 

single document, easily recognizable as EWIS ICA. They said their 
current approach is to produce several documents, including the 

maintenance planning data document, airplane maintenance manual, and 
standard wiring practices manual, with appropriate cross-references. 
These documents may not be EWIS specific. Boeing and AIA/GAMA believe 
separating EZAP-generated maintenance activities from those required by 
Special Federal Aviation Regulation (SFAR) 88 defeats the intent of the 
rule and is impractical. 

Additionally, Airbus, and GE suggested. . . 

...as an airplane system. We made no changes 
due to this comment. 

3. Standard Wiring Practices Manuals 

Airbus commented about the requirement to include acceptable 

maintenance practices in a standard format. Airbus made the point that 
electronic standard wiring practices manuals (SWPM), in which such 

maintenance practices can be found, are easily searchable. It requested 
that manufacturers who publish their SWPMs electronically be either 
exempt from the requirement for a standard... 

...to exempt electronic versions of 

the SWPM from requirements of part 25, Appendix H, H25.5. The objective 
of this requirement is to ensure that maintenance personnel can readily 
access necessary information. They may work on many different models, 
so having a standard format will facilitate this. An applicant may 
propose an alternative standard'' format to that described in the AC, 
as long as it achieves the same objective (again, taking into account 
that maintenance personnel will be working on a range of models) . The 
master breakdown index described in AC 25-26 was developed so that 
existing non-electronic ... 1501 Purpose Sec. Sec. 91.1501 

and definition. Purpose and definition. 

91 Sec. 91.1507 Fuel tank Sec. 91.1507 Fuel tank 

system inspection system maintenance 

program. program. 
121 Sec. 121.1(g) (new) N/A. 

121 Subpart AA — Continued Subpart Y — Continued 

Airworthiness and Safety Airworthiness and Safety 
Improvements. Improvements... 

...Sec. 121.901 Purpose 

and definition. and definition. 

121 Sec. 121.1111 Sec. 121.911 Electrical 

Electrical wiring wiring interconnection 

interconnection systems systems (EWIS) 
(EWIS) maintenance maintenance program, 

program . . 

121 Sec. 121.1113 Fuel tank Sec. 121.913 Fuel tank 



system maintenance system maintenance 



125. 
125. 



program . 

Sec. 125.1 (e) (new) 

Subpart M — Continued 

Airworthiness and Safety 

Improvements . 



program . 
N/A 

Subpart M — Continued 
Airworthiness and Safety 
Improvements. . . 



129.101 Pi_ 



rpose 

and definition. 
Sec. 129.111 Electrical 

wiring interconnection 

systems (EWIS) 
maintenance program. 
Sec. 129.113 Fuel tank 

system maintenance 

program . 



and definition. 
Sec. 129.111 Electrical 
wiring interconnection 
systems (EWIS) 

maintenance program. 
Sec. 129.113 Fuel tank 
system maintenance 
program . 
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2. Continued Airworthiness Subparts and Airworthiness Directives 

The Regional Airline Association (RAA) commented that proposed 
Sec. 121.901(a) (now Sec... 

...stand-alone provision, 

is unlimited in scope. It contended that the requirement can be 
interpreted to mean that operators must incorporate any future design 
and maintenance changes that a type certificate holder incorporates 
into its ICA, regardless of their airworthiness status. The RAA said 
that this would effectively eliminate the need. . . 

...airworthiness directives. The RAA said it therefore has the potential 
to eliminate operator participation in the rulemaking process for 
future original equipment manufacturers' recommendations affecting 
maintenance and design of their fleet. 

In a similar vein, United Parcel Service (UPS) recommended we not 
adopt the new subpart for part 121 and instead. . . 

...for comment. The FAA will continue to 

issue airworthiness directives in accordance with requirements of 14 
CFR part 39 when we find that an unsafe condition exists in a product 
and the condition is likely to exist or develop in other products of 
the same type design. 

We also disagree that subpart AA should not be created. The... 

. . .that 

exist in a product and are likely to exist or develop on products of 
the same type design. Continued airworthiness issues, such as EWIS 

maintenance , affect all transport category airplanes. In addition, 
using ADs to implement these requirements would mean that ADs would 
need to be continually issued as new. . . 

... on the 

cost and feasibility of the manufacturers' proposed requirements. It 
would be impractical to set up a comment period for each specific set 
of maintenance changes developed by the manufacturers, as the commenter 
appears to want. However, a substantial cost/benefit analysis is always 
prepared to support any proposed 14... 

...Sec. 121.1101(a), the words * * may include, but are not limited 

to * * *'' can be interpreted to mean that at a minimum the operator's 



maintenance program must incorporate 100% of all design changes and 
100% of all ICA, not just the EWIS/FTS design changes and ICAs to be 
developed. . . 

...Inspectors with oversight responsibility. ATA 

recommended that the second sentence of Sec. 121.1101(a) be rewritten 
as follows: 

These requirements may include revising the maintenance program 
by incorporating the intent of ...any new design change for which they get 
approval. An operator altering an airplane to incorporate the new 
design change would have to update its maintenance program 1 1 based on' ' 
the approved ICA. TC holders may also update their ICA in the absence 
of design changes, but, as under existing regulations, these updates 
would not be mandatory unless we issue an AD mandating them, which we 
would do only if necessary to address an unsafe condition . Operators 
may also independently revise their EWIS and fuel tank ICA. Under 
today's final rule, these changes would have to be approved by their 
Principal Inspector. 

F. Operating Requirements for EWIS (Parts 121 and 129) 

1. Requirements for Maintenance and Inspection Program Revisions 

For those operating under parts 121 and 129, we are establishing, 
within the new Continued Airworthiness and Safety Improvements 
subparts, requirements to revise maintenance and inspection programs to 
include maintenance and inspection tasks for EWIS. The tasks must be 
based on ICA developed in accordance with Appendix H. 

We have extended the compliance dates for... 

...rules to clarify meaning, 
as discussed below. 

2. ICA Developed by Design Approval Holders 

Boeing noted that the proposed operational regulations would 
require that the maintenance program revisions be based on ICA 
developed by the DAH. 
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Boeing would like clarification of the interpretation of the term 
based on . ' ' It . . . 

. . . long 

as they meet the applicable requirements. We have revised the 
operational rules to clarify this flexibility. Deviations from the EWIS 
or fuel tank system maintenance programs that have been developed in 
accordance with the requirements of SFAR 88 or Appendix H must be 
approved by the operator's Principal Inspector, who will coordinate the 
changes with the FAA Oversight Office as appropriate. Similarly, later 
changes to either the EWIS maintenance program or the fuel tank system 
maintenance program must be approved by the operator's Principal 
Inspector, who will coordinate the changes with the FAA Oversight 
Office, as appropriate. In some cases... 

...become ICA and fall under these requirements. 

At the outset, Sec. 121.1111 requires neither 11 retrofit'' nor 
design changes.'' It simply imposes requirements for operators' 
maintenance programs. We agree that some clarification is appropriate. 
As explained in the NPRM, the purpose of Sec. 26.11 is to require type 
certificate holders... 



.all 



provisions of paragraphs H25.4(a)(3) and H25.5. Our intent in the 
operational rules is to require operators to incorporate into their 

maintenance programs all of the EWIS ICA developed for each of their 
airplanes. For existing airplanes, this would be limited to ICA meeting 
paragraphs H25 . 5 . . . 

. . .Sec. 

129.111) to clarify these differences. 

KLM disagreed with the requirement for operators of all airplanes, 
regardless of the airplane's age, to implement maintenance program 
inspections and procedures for EWIS. The commenter contended that the 
amount of exposure to deteriorating factors on new aircraft is limited, 
so there is negligible benefit to performing additional maintenance 
tasks on wiring. The commenter also pointed out that checking wiring on 
a new aircraft may even cause more wiring failures due to maintenance 
near the wiring. KLM suggested we consider a threshold for starting the 
first inspections. 

Although older airplanes have been exposed to more stressors that 
can . . . 

. . .no changes due to this 
comment . 

4. ICA for Alterations 

British Airways requested that proposed Sec. 121.911 (now Sec. 
121.1111) be revised to state that if changes to the ICA are required 
after alterations, incorporation of these changes into the maintenance 
program may be delayed until after the airplane has resumed service, 
but before it reaches the 1 "relevant age or flight hours.'' The 
commenter expressed concern... 
. . .while the 

airplane is in a normal operating environment (e.g., at the ramp). It 
asked whether inspections or incorporation of ICA changes to the 

maintenance program must be completed before resuming operations and, 
if so, requests a rule change allowing ICA incorporation into 

maintenance programs after the airplane returns to service but before 
it reaches the ""relevant age or flight hours.'' 

The only alterations for which EWIS ICA will... 

... or 

amended TCs. We believe that any of these alterations would be 
scheduled to occur during a period of allocated downtime such as a 
scheduled maintenance ""C Check.'' The maintenance planning for such 
modifications should include the actions necessary to incorporate 
additional EWIS or fuel tank ICA into the approved maintenance or 
inspection program. No additional time would be needed for these 
actions. Accordingly, no changes were made due to these comments. 

5. Alaska Operations 

Senator Stevens of Alaska stated that this rule will have severe 
consequences to residents and cargo carriers operating in his state . 
Referencing Section 1205 of the Federal Aviation Reauthorization Act of 
1996 (49 U.S.C. 40113(f)), and the uniqueness of aviation in Alaska, 
Senator . . . 

. . .not be an adverse effect and that 
regulatory distinctions are inappropriate. 

Under both EAPAS and the Fuel Tank Safety Rule, manufacturers are 
required to develop maintenance program revisions and make them 



available to operators to support their compliance with the operational 
rules. We have concluded that in the case of both... 

. . . implementing 

these changes would not have a significant impact. Under EAPAS, the 
changes would be integrated into existing inspections that are 
currently performed during heavy maintenance checks. The fuel tank 
tasks, which would be aligned with the EAPAS inspections, would also be 
performed during these checks. Because these additional inspections 
would be only a small additional piece of a much more extensive 

maintenance visit, we concluded that they would have no adverse effect 
on intrastate service in Alaska. 

Lynden Air Cargo requested that the L-382G aircraft be ... inspector 
accomplishing a general visual 

inspection (GVI) or a detailed inspection (DET) of EWIS make a specific 
determination of airworthiness? The FAA has failed to state an 
objective criteria in its proposed rule (i.e., what will be the accept/ 
reject criteria?). 

If there are no actual circuit defects, what corrective... 

. . . induce more 

problems than are corrected. 

The proposed operating rules do not require 1 'retroactive' ' 
application of design requirements. They do require that operators 
include EWIS maintenance tasks in their maintenance programs. Any post- 
inspection actions are based on results of the GVI or DET. If 
inspections determine that EWIS components need cleaning or repairing, 
procedures . . . 

. . .have the potential to cause damage if not 

done with care. Precautions for preventing such damage should be part 
of the operator's overall EWIS maintenance program. 
7. Non-U. S. Registered Airplanes 

Boeing requested that the FAA clarify whether the proposed part 129 
rule would affect foreign operators operating non-U. S. registered 
airplanes into the United States . They noted that part 129 usually 
applies to these operations and it seems unusual that they have been 
omitted in the proposed rule. 

Under International Civil Aviation Organization (ICAO) Annex 

7 

8, 

the state of registry of an airplane is the state responsible for its 
airworthiness. For this reason, the airworthiness regulations of part 
129, including those contained in new subpart B, apply only to U.S.- 
registered airplanes. 



ICAO's 98 articles, created and accepted at its Chicago 
Convention, established the privileges and obligations of member 

states . Standards and recommended practices of ICAO are designated 
as ''Annexes'' to the Convention. 



8 . Taking Airplanes Out of Service 

US Airways requested clarification of Sec... 



.highest risk of accidental damage may be performed at intervals ranging 



from an 'A' ' check to a 1-C' ' check, which are normally schedule 
d 

maintenance intervals. Although we cannot guarantee that an airplane 
will not have to be taken out of service specifically to accomplish the 
new EWIS maintenance program requirements, we believe these tasks can 
be scheduled to be performed during other scheduled maintenance times. 
Section 121.1111 does not require tasks to be accomplished at any 
particular intervals. It only requires that the maintenance program for 
a particular airplane include inspections and procedures for EWIS. 
9. Training 

The NTSB referred to its recommendation A-00-108 of Sept. 19, 2000, 
in which it asked the FAA to address the need for improved training of 

maintenance personnel to ensure adequate recognition and repair of 
potentially unsafe wiring conditions. The NTSB commented that, since 
non-EWIS maintenance actions often compromise EWIS safety, training of 
all maintenance personnel on EWIS maintenance and inspection is 
critical. The board would like us to amend the NPRM to specifically 

state that all maintenance personnel must receive EWIS training. 
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We agree with the NTSB on the importance of training personnel not 
directly involved with EWIS maintenance and inspection. But the cost of 
training all groups identified by ATSRAC as people working directly 
with, indirectly with, or in the vicinity of, EWIS... 

. . . asked the 

FAA to address improved reporting of potentially unsafe electrical 
wiring conditions. It noted that the NPRM holds manufacturers and 
operators responsible for proper maintenance and inspection of EWIS. 
The board contends there can be no quantitative measurement of how well 
the maintenance and inspection system is performing without an 
effective mechanism to collect basic data, examine the findings, and 
provide reporting about performance. 

The NTSB noted that... on aircraft age, hours, 
and cycles from the Airclaims database. The resulting data set allows 
the user to identify trends in service difficulties as a fleet of 
aircraft ages. 

Also, with the 1995 creation of the Air Transport Association (ATA) 
code 97 for electrical wiring, precise reporting of electrical problems 
is possible . In . . . 

... faa.gov/isdr/SDRQueryControl .ASP?vB=IEandcD=32 [2] ). 

G. Operating Requirements for Fuel Tank Systems (Parts 91, 121, 125, 

and 129) 

1. Requirements for Maintenance and Inspection Program Revisions 
This rule includes provisions for operators to revise their 
maintenance programs by adding maintenance tasks for fuel tanks. These 
maintenance tasks must be based on ICA that have been developed in 

accordance with SFAR 88 or Sec. 25.1529 and Appendix H and approved by... 

. . . rules . 

When this rule was proposed in October 2005, our intent was to set 
the same operator compliance date for the fuel tank and EWIS 

maintenance program revisions. This would have allowed both sets of 
tasks to be added at the same time and required that the maintenance 
program be revised only once. As discussed earlier, the rulemaking 
process took longer than expected. At this time, we do not want to 
delay inclusion of the fuel tank tasks into maintenance . Thus, while 



the compliance date for the EWIS maintenance revision requirements of 
Sec. Sec. 121.1111 and 129.111 has been changed, the compliance date 
for this fuel tank maintenance revision requirement remains December 
16, 2008, the date that was originally proposed. We have, however, 
changed the date by which the certificate holder must submit 

maintenance instructions for auxiliary fuel tanks to the FAA Oversight 
Office. That date is now June 16, 2008. The list of airplanes excluded 
from the requirements ... well 

as TC holders for the affected airplane models, must develop ICA as 
required by SFAR 88, and that the operator is required to develop 

maintenance instructions for field-approved auxiliary fuel tanks. The 
clarified language regarding field-approved auxiliary fuel tanks was 
included in paragraphs 91.1507(b), 121.913... 

. . .also allow 

adequate time for the FAA's Oversight Office to review and approve the 
operator-developed ICA and for the operators to revise their 
maintenance programs accordingly by December 16, 2008. 

4. Original Configuration and Auxiliary Fuel Tanks 

United Airlines referred to the statement in the NPRM that new 
maintenance programs must be developed based on the actual 
configuration of the aircraft. It asked if this is intended to include 
only major alterations (STCs), or... 

...the NPRM, we are revising these requirements to eliminate reference to 
the actual configuration'' of the fuel tank system. Instead, these 
requirements clarify that operators' maintenance programs must address 
the fuel tank system of the airplane as originally configured and 
auxiliary fuel tanks later installed. All auxiliary fuel tank 
installations are... 

. . .related issue, under the operational rules adopted as part of 
the Fuel Tank Safety Rule (Sec. 121.370(b)), operators were required 
to revise their maintenance programs to include fuel tank safety 
instructions, regardless of whether TC and STC holders provided such 
revisions, as required by SFAR 88. In this final rule, we revise these 
operational requirements to require that operators revise their 

maintenance programs to incorporate fuel tank ICA developed by TC 
holders, ICA developed by the operator for field-approved auxiliary 
fuel tanks, and ICA developed by. . . 

...STC design configuration. However, if it 

appears STC holders will not provide timely support for the operators, 
we will consider enforcement action. 

5. Inspection and Maintenance Program Terminology 

Boeing commented that Sec. 125.507 refers to a fuel tank system 
inspection program; whereas the companion sections in parts 91, 121, 
and 129 refer to a fuel tank system maintenance program. It asked 
whether this difference was intentional, and, if so, what is the 
purpose of the difference. 

Boeing identifies a longstanding difference in terminology. . . 

. . .regulations applicable to air carrier operations (parts 121 and 
129) and other operations (parts 91 and 125). For air carriers, we 
commonly use the term 1 1 maintenance program' ' to refer to the required 
program for inspection and maintenance of aircraft (see Sec. Sec. 
121.367 and 129.14). For other operations, we use the term ^inspection 



program, ' ' which is typically narrower in scope... for a mechanic. A 
detailed discussion can be found in the ^ key assumptions and labor 
rates'' section of the final regulatory evaluation. 
4. The Regional Airplane Fleet 

The Regional Airline Association (RAA) requested we revise the 
cost-benefit analysis because it cites no regional transport category 
airplane accidents or incidents to indicate... 

...or extremely improbable, depending on the 
severity of the failure. 

The regional jet (RJ) fleet uses the same EWIS components, design 
and installation methods, and maintenance techniques as the larger 
transports. Although RJs typically do not have in-flight entertainment 
systems and the same . . .requires less intensive training than the program 
identified by 

commenters. The training required by this final rule does not apply to 
production personnel, but to maintenance and inspection personnel only, 
as required by Sec. 121.375. Therefore we did not consider the cost of 
having production personnel in training. We believe... 

...as a result of these comments. 

RAA stated that using care when working around wiring, being 
knowledgeable about electrical systems, and teaching technicians that a 

maintenance /alteration task is not complete until the area is 
thoroughly cleaned are simply common sense and need not be mandated. 
The commenter expressed confidence these maintenance practices already 
exist among its members, and said that specific retrofit requirements 
can be more efficiently mandated by Airworthiness Directives. 

RAA said one member suggested it would enhance its training not on 
how to develop inspection programs, but as a preventative maintenance 
aide for technicians. The commenter suggested the FAA (with industry 
assistance) issue an Electrical Systems Installation and Repair 
Standard Practices Hand Book'' that supplements or... 

...so tight as to increase the 

possibility of chafing within the bundle would be more beneficial than 
inspecting after the fact. The commenter said that availability of 
quality training to many technicians will result in a cultural change 
in the industry that can roll over to other practices. 

The final regulatory evaluation clearly shows that the benefits 
exceed the costs of the proposed EWIS maintenance requirements. As 
stated in the NPRM preamble discussion, investigations of previous 
accidents and examinations of other airplanes shows that deteriorated 
wiring, corrosion, improper wire installation and repairs, and 
contamination of wire bundles with various contaminants are common 
conditions in today's transport category fleet. Current maintenance 
practices do not adequately address wiring components, wiring 
inspection criteria are too general, and unacceptable conditions, such 
as improper repairs and installations, are not described in enough 
detail in maintenance instructions. We commend the RAA member airline 
for volunteering to enhance its EWIS training program and we encourage 
other companies to do the same. A... 

. . .proposed AC120-XX into a C-check would increase C-check time by a 
minimum of 1 day, resulting in 15,000 extra days of maintenance a year 
for operators, at a cost of $150 million annually. 

Our final regulatory evaluation accounts for additional cost 



estimates in part due to the. 



...engine-mounted EWIS components will result in an additional day being 
added to the length of a C-check (assuming that the frequency of the 
maintenance tasks require them to be completed on a C-check cycle) . 
Based on data provided by one airplane manufacturer, we estimate that 
an additional 1... 
. . .be necessary 

based on the results of applying EZAP to the engine zone. Since we 
anticipate that these additional tasks will be incorporated into 
scheduled maintenance down-times, no additional time for gaining access 
to the engines will be required. We expect that these additional tasks 
will be performed during scheduled maintenance visits and the 
corresponding costs are contained in the cleaning, inspection, and 
downtime sections of the regulatory evaluation. 

GE contended that supporting manufacturer compliance with. . . 

...engine installation. It would also be less reliable, leading to an 
incremental unreliability of 0.4 cable seizures per million attempted 
engine shutdowns, and incremental maintenance costs. GE estimated an 
average annual cost to operators of $1,000,000. 

We do not concur with GE ' s cost estimate for Sec. 25... to perform the 
EZAP process detailed 

in draft Advisory Circular 120-XX (now in the DAH EZAP AC) . 

Most importantly, increased costs associated with enhanced 
maintenance of wiring on all in-service airplanes. 

Boeing asked that we include these costs in the analysis to get a 
true understanding of the burden associated with the projected benefits 
of the proposed rule. AIA/GAMA requested we include costs to operators 
for enhanced EWIS maintenance and updated labor rates for engineers as 
well as these additional items: 

Additional DAH manufacturing costs for future part 25 TC 
and STC products that include new subpart H (regardless of seating 
capacity) . 

Training for maintenance personnel. This should include 
existing airplanes subject to new Sec. 121.911 (now Sec. 121.1111), 
Sec. 125.507, and Sec. 129.111 EWIS ICA. . . 

. . .well as 

future airplanes that include new subpart H and associated EWIS ICA 
requirements . 

Additional general aviation operator (part 91/135) costs 
associated with enhanced maintenance of EWIS on all future airplanes 
that include new part 25 subpart H and associated EWIS ICA 
requirements. This should consider additional airplane downtime and 
necessary training for maintenance personnel. 

Additional repair station costs to update FAA-approved 
maintenance training manuals and provide training to their maintenance 
personnel . 

In response to these comments, the FAA estimates the costs for 
ongoing coordination necessary to ensure ongoing communication and 
cooperation between the applicants and. . . 

...certification costs. 

EZAP costs for existing TCs, future TCs, and future STCs. 
SWPM update costs. 

EWIS identification costs for TCs and STCs. 



Training costs for maintenance personnel. 

Planning costs to part 121 operators. 

Cleaning/inspection costs to part 121 operators. 

Downtime costs to part 121 operators. 
12. Previous Rulemaking 

The RAA requested that the cost-benefit analysis be revised to 
account for previous rulemaking actions that mitigate likelihood that 
an accident /incident similar to those that prompted this rulemaking 
action will occur in the future. The RAA requested that if benefits of 
a revised cost-benef its ... fleet as 

reported by operators, and evaluates them with respect to the Intrusive 
Inspection Report. This final rule will change the certification, 
design, installation, and maintenance practices for EWIS, which, up to 
this time, have changed very little since the jet age began. In 
addition, the physical environments in which wires... a new rule requiring 
that the electrical system 

and equipment be designed to minimize risk of electrical shock and 
burns to the crew, passengers, and maintenance and servicing personnel 
during normal operations. This rule adopts the current JAR standard and 
is in line with current industry practice. It is unchanged from the 
form in which it was proposed. 

AIA/GAMA and GE requested that the term maintenance '' in Sec. 
25.1360 be limited to line maintenance . 

We infer from GE ' s comment that it wants Sec. 25.1360 amended to 
revise the phrase maintenance personnel'' to read ^ line maintenance 
personnel.'' We are not adopting GE ' s request. We believe the intent of 
the requirement is clear because of the phrase ^ using normal 
precautions.'' Maintenance personnel, whether working line or shop 

maintenance , are trained to use caution when working on, or around, 
live electrical circuits. Section 25.1360 requires, in part, that the 
airplane's electrical system be designed so that shock hazards to 

maintenance personnel are minimized when they are taking normal 
precautionary measures to avoid shock hazards. We made no changes due 
to this comment. 

4. Electrical Supplies ... redundancy , the labeling must 
also include component part number, function, and separation 
requirements for bundles. This specificity of labeling will be required 
to ensure that maintenance can be handled properly and with the 
appropriate caution for maintaining the safety features the wiring 
system was designed to provide. The information marked on the wires 
will be used by maintenance personnel for repair and cautionary tasks, 
and by modifiers so that original safety features are retained during 
modifications. The future airplane manufacturer and anyone who... 

...and Appendix H will apply the requirement for EWIS ICA to 
future applicants for TCs. EWIS ICA will be used by operators to 
prepare their maintenance programs. This requirement is necessary to 
ensure that wiring is properly maintained and inspected to avoid 
problems that could affect safety. 

(3) Section 26.11... 

...the operators for the operators' timely 
compliance with the rule. 

(4) Anyone operating an airplane under part 121 will be required to 
revise their existing maintenance program to incorporate the 

maintenance and inspection tasks for EWIS contained in 
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the EWIS ICA. The information incorporated into the maintenance program 
will be used by maintenance personnel to maintain the integrity of 
airplane wiring systems. This requirement is necessary to ensure that 
wiring is properly maintained and inspected to avoid problems that 
could affect safety. 

(5) As a result of the revised maintenance programs that will be 
required for airplanes operating under part 121, maintenance personnel 
will be performing inspections and maintenance procedures to address 
safety issues specific to wiring systems. Although this final rule does 
not specifically require new training, existing Sec. 121.375 requires 
that certificate holders or persons performing maintenance have a 
training program to ensure that persons determining the adequacy of 
such work (including inspectors) are fully informed about the 
procedures and techniques involved and are competent to perform them. 

To comply with this requirement in relation to requirements for revised 

maintenance programs for EWIS included in this final rule, certificate 
holders will be required to develop any additional training program 
needed to ensure that the appropriate personnel are adequately prepared 
to carry out the revised maintenance programs. 

(6) The revision to part 25 Appendix H requires that future 
manufacturers include acceptable EWIS practices in their ICA, presented 
in a standard format. This information will be used by maintenance 
personnel for wiring maintenance and repairs. The requirement is 
necessary because information about cautionary tasks during maintenance 
that can prevent situations that could compromise safety need to be 
available to maintenance personnel. Standard wiring practices manuals, 
in which this information is presented, often differ from manufacturer 
to manufacturer and so are difficult for maintenance personnel to find 
specific information in. The requirement for a standard format is meant 
to correct this. Because of this rule, manufacturers will change their... 

...6,283 471,225 
EZAP. 

2d ICA Approval 96 7, 200 

3 Compliance Plan 128 9, 600 

Development . 

4 Operators Revise 2, 550 191, 268 

Maintenance Program. 

5 Training Development.. 2, 208 165, 600 

6 SWPM 734 55, 040 



Total 39, 346 2, 837, 60 

la. The FAA estimates that an... annual estimated cost to 
the manufacturer to develop the compliance plan is $9,600, with annual 
hours of 128. 

4. Operators will revise their existing maintenance program to 
incorporate the maintenance and inspection tasks for EWIS contained i 
the ICA. Over the period of analysis, the FAA estimates 63,756 total 
hours, or 2,550 average annual hours required to revise existing 

maintenance programs. Using the burdened labor cost for an engineer, 
the average annual planning cost is $191,268. 

5. The estimated cost to develop training considers... 



...Third, the Trade Agreements Act (Pub. L. 96-39) prohibits 
agencies from setting standards that create unnecessary obstacles to 
the foreign commerce of the United States . In developing U.S. 



standards, this Trade Act requires agencies to consider international 
standards and, where appropriate, that they be the basis of U.S... 

...assessment of the costs, 

benefits, and other effects of proposed or final rules that include a 
federal mandate likely to result in the expenditure by state , local, or 
tribal governments, in the aggregate, or by the private sector, of $100 
million or more annually (adjusted for inflation with base year of... 

. . .have 

a significant economic impact on a substantial number of small 
entities; (3) will not create unnecessary obstacles to the foreign 
commerce of the United States ; and (4) will not impose an unfunded 
mandate on state , local, or tribal governments, or on the private 
sector by exceeding the threshold identified above. While this rule is 
not economically significant as defined in... of analysis — 25 Years, 2006 
through 2030 

Burdened labor rate (as shown in key assumptions and 
labor rates in regulatory evaluation) 
— Aerospace engineers — $75/hour 
— Maintenance personnel — $50/hour 

Value of fatality avoided — Value of fatality avoided — 
$3.0 million (Source: ' "Revised Departmental Guidance, Treatment of 
Value of Life and Injuries... 

...120.3 million present value) with no commensurate 
increase in benefits. 

Alternative 2 — Explicitly require EWIS training for other groups of 
people in addition to maintenance workers. The groups and additional 
costs are: 

Flight deck crew — $126 million ($76 million present 
value) . 

Cabin crew — $63 million ($38 million present value). 
The. . . 

...that this rulemaking is 

necessary to improve aviation safety, and that this final rule will 
decrease the frequency of these events. By introducing the new 

maintenance , inspection, and design criteria for airplane wiring 
contained in this final rule, we are ensuring that there will be a 
substantial decrease in the number... 



...Approve ICA For Existing TCs.. 0.156 0.151 

Approve ICA for Future STCs... 0.556 0.284 

Approve Inspection and 0.828 0.801 

Maintenance Program 

Compliance Plan 0.240 0.232 



Total Approval Costs 1.9 1.5 

Total Costs 416 233 



Final Regulatory Flexibility Determination 

The Regulatory Flexibility ... applicants . 
There will not be a significant impact on a substantial 
number of small carriers as a result of this final rule. 

The current United States part 25 airplane manufacturers include: 
Boeing, Cessna Aircraft, Gulfstream Aerospace, Learjet (owned by 



Bombardier), Lockheed Martin, McDonnell Douglas (a wholly-owned 
subsidiary of The Boeing. . . 

...96-39) prohibits Federal 

agencies from establishing any standards or engaging in related 
activities that create unnecessary obstacles to the foreign commerce of 
the United States . Legitimate domestic objectives, such as safety, are 
not considered unnecessary obstacles. The statute also requires 
consideration of international standards and, where appropriate, that 
they be . . . 

. . .that may result in an expenditure of $100 million or more 
(adjusted annually for inflation with the base year 1995) in any one 
year by State , local, and tribal governments, in the aggregate, or by 
the private sector; such a mandate is deemed to be a ^significant 
regulatory action.'' The FAA. . . 

...rule under the principles and 

criteria of Executive Order 13132, Federalism. We determined that this 
action will not have a substantial direct effect on the States , or the 
relationship between the national Government and the States , or on the 
distribution of power and responsibilities among the various levels of 
government, and the 

refore does not have federalism implications. 

Section 1205 of... energy action'' under Executive Order 12866, and it 

is 

not likely to have a significant adverse effect on the supply, 
distribution, or use of energy. 
Availability of Rulemaking Documents 

You can get an electronic copy using the Internet by — 

(1) Searching the Federal eRulemaking Portal http://www.regulations.gov 

[3] 

( 2 . . . and 

0 

7. Amend Sec. 21.50 by revising paragraph (b) to read as follows: 
Sec. 21.50 Instructions for continued airworthiness and 
manufacturer's maintenance manuals having airworthiness limitations 
sections . 

(b) The holder of a design approval, including either the type 
certificate or supplemental type certificate for an aircraft, aircraft... 
procedure consistent with safety in the kinds of operation 
authorized. Loads not required in controlled flight need not be 
considered for the two-engine-inoperative condition on airplanes with 
three or more engines. 
0 

18. Revise Sec. 25.1353 to read as follows: 

Sec. 25.1353 Electrical equipment and installations. 



. . .b) Storage batteries must be designed and installed as follows: 

(1) Safe cell temperatures and pressures must be maintained during 

any probable charging or discharging condition . No uncontrolled 

increase in cell temperature may result when the battery is recharged 

(after previous complete discharge) — 

(i) At maximum regulated voltage or power; 



(ii) During a flight of maximum duration; and 

(iii) Under the most adverse cooling condition likely to occur in 
service . 

(2) Compliance with paragraph (b) (1) of this section must be shown 
by test unless experience with similar batteries and. . . 

. . .temperature sensing and over-temperature warning 

system with a means for disconnecting the battery from its charging 
source in the event of an over-temperature condition ; or 

(iii) A battery failure sensing and warning system with a means for 
disconnecting the battery from its charging source in the event of 
battery. . . 

. . .Precautions against injury. 

(a) Shock. The electrical system must be designed to minimize risk 
of electric shock to crew, passengers, and servicing personnel and to 

maintenance personnel using normal precautions. 

(b) Burns. The temperature of any part that may be handled by a 
crewmember during normal operations must not cause dangerous... 

...fluids or vapors which may be present 

during normal operation or as a result of spillage, if such damage or 
contamination could create a hazardous condition . 

(d) Unless compliance with Sec. 25.1309(b) is provided by the 
circuit protective device required by Sec. 25.1357(a), electric motors 
and transf ormers . . . be designed and installed with adequate physical 
separation from other EWIS and airplane systems so that an EWIS 
component failure will not create a hazardous condition . Unless 
otherwise stated, for the purposes of this section, adequate physical 
separation must be achieved by separation distance or by a barrier that 
provides protection ... installed 

with adequate physical separation from fuel lines and other fuel system 
components, so that: 

(1) An EWIS component failure will not create a hazardous 
condition . 

(2) Any fuel leakage onto EWIS components will not create a 
hazardous condition . 

(f) Except to the extent necessary to provide electrical connection 
to the hydraulic systems components, EWIS must be designed and 
installed with adequate physical separation from hydraulic lines and 
other hydraulic system components, so that: 

(1) An EWIS component failure will not create a hazardous 
condition . 

(2) Any hydraulic fluid leakage onto EWIS components will not 
create a hazardous condition . 

(g) Except to the extent necessary to provide electrical connection 
to the oxygen systems components, EWIS must be designed and installed 
with adequate physical separation from oxygen lines and other oxygen 
system components, so that an EWIS component failure will not create a 
hazardous condition . 

(h) Except to the extent necessary to provide electrical connection 
to the water/waste systems components, EWIS must be designed and 
installed with adequate physical separation from water/waste lines and 
other water/waste system components, so that: 

(1) An EWIS component failure will not create a hazardous 
condition . 

(2) Any water/waste leakage onto EWIS components will not create a 



hazardous condition . 

(i) EWIS must be designed and installed with adequate physical 
separation between the EWIS and flight or other mechanical control 
systems cables and associated system components, so that: 

(1) Chafing, jamming, or other interference are prevented. 

(2) An EWIS component failure will not create a hazardous 
condition . 

(3) Failure of any flight or other mechanical control systems 
cables or systems components will not damage the EWIS and create a 
hazardous condition . 

(j) EWIS must be designed and installed with adequate physical 
separation between the EWIS components and heated equipment, hot air 
ducts, and lines, so that: 

(1) An EWIS component failure will not create a hazardous 
condition . 

(2) Any hot air leakage or heat generated onto EWIS components will 
not create a hazardous condition . 

(k) For systems for which redundancy is required, by certification 
rules, by operating rules, or as a result of the assessment required by 
Sec. 25... 

...and other types of mechanical damage. 
Sec. 25.1709 System safety: EWIS. 

Each EWIS must be designed and installed so that: 

(a) Each catastrophic failure condition — 

(1) Is extremely improbable; and 

(2) Does not result from a single failure. 

(b) Each hazardous failure condition is extremely remote. 
Sec. 25.1711 Component identification: EWIS. 

(a) EWIS components must be labeled or otherwise identified using a 
consistent method that facilitates identification... 

. . .must be placed along the wire, cable, or 

wire bundle at appropriate intervals and in areas of the airplane where 
it is readily visible to maintenance , repair, or alteration personnel. 
[ [Page 63408] ] 

(2) If an EWIS component cannot be marked physically, then other 
means of identification must be provided. 

(c) The... be designed and installed to minimize damage and risk 
of damage to EWIS by movement of people in the airplane during all 
phases of flight, maintenance , and servicing. 

(c) EWIS must be designed and installed to minimize damage and risk 
of damage to EWIS by items carried onto the aircraft by. . . 

. . .Continued 

Airworthiness (ICA) applicable to EWIS as defined by Sec. 25.1701 
that are 
[ [Page 63409] ] 

approved by the FAA and include the following: 

(1) Maintenance and inspection requirements for the EWIS 
developed with the use of an enhanced zonal analysis procedure that 
includes : 

(i) Identification of each zone of the... 

...of combustible material accumulation. 

(vi) Instructions for protections and caution information that 
will minimize contamination and accidental damage to EWIS, as 



applicable, during performance of maintenance , alteration, or 
repairs . 

(2) Acceptable EWIS maintenance practices in a standard format. 

(3) Wire separation requirements as determined under Sec. 
25.1707. 

(4) Information explaining the EWIS identification method and 
requirements for... 

...Purpose and scope. 

26.3 Definitions. 

26.5 Applicability table. 

Subpart B — Enhanced Airworthiness Program for Aging Systems 26.11 
Electrical wiring interconnection systems (EWIS) maintenance program. 

Authority: 49 U.S.C. 106(g), 40113, 44701, 44702 and 44704. 
Subpart A — General 

Sec. 26.1 Purpose ...made after the effective date of the identified 
rule. 

Subpart B — Enhanced Airworthiness Program for Aging Systems 
Sec. 26.11 Electrical wiring interconnection systems (EWIS) 
maintenance program. 

(a) Except as provided in paragraph (g) of this section, this 
section applies to transport category, turbine-powered airplanes with a 
type certificate issued. . .which an auxiliary fuel tank is installed 
under a field approval, before June 16, 2008, the operator must submit 
to the FAA Oversight Office proposed maintenance instructions for the 
tank that meet the requirements of Special Federal Aviation Regulation 
No. 88 (SFAR 88) of this chapter. 

(c) After December 16, 2008... Sec. 
121.1101 Purpose and definition. 
121.1103 [Reserved] 
121.1105 [Reserved] 
121.1107 [Reserved] 
121.1109 [Reserved] 

121.1111 Electrical wiring interconnection systems (EWIS) 
maintenance program. 
121.1113 Fuel tank system maintenance program. 

Subpart AA — Continued Airworthiness and Safety Improvements 
Sec. 121.1101 Purpose and definition. 

(a) This subpart requires persons holding an air carrier or 
operating. . . 

. . .under part 119 of this chapter to support the 

continued airworthiness of each airplane. These requirements may 
include, but are not limited to, revising the maintenance program, 
incorporating design changes, and incorporating revisions to 
Instructions for Continued Airworthiness. 

(b) For purposes of this subpart, the ^ FAA Oversight Office'' is 
the aircraft . . . 

. . .Administrator. 
Sec. 121.1103 [Reserved] 
Sec. 121.1105 [Reserved] 
Sec. 121.1107 [Reserved] 
Sec. 121.1109 [Reserved] 

Sec. 121.1111 Electrical wiring interconnection systems (EWIS) 
maintenance program. 

(a) Except as provided in paragraph (f) of this section, this 
section applies to transport category, turbine-powered airplanes with a 



type certificate issued. 



...7500 pounds or more. 

(b) After March 10, 2011, no certificate holder may operate an 
airplane identified in paragraph (a) of this section unless the 

maintenance program for that airplane includes inspections and 
procedures for electrical wiring interconnection systems (EWIS) . 

(c) The proposed EWIS maintenance program changes must be based on 
EWIS Instructions for Continued Airworthiness (ICA) that have been 
developed in accordance with the provisions of Appendix H of... 

...2011, before returning an airplane to service 

after any alterations for which EWIS ICA are developed, the certificate 
holder must include in the airplane's maintenance program inspections 
and procedures for EWIS based on those ICA. 

(e) The EWIS maintenance program changes identified in paragraphs 
(c) and (d) of this section and any later EWIS revisions must be 
submitted to the Principal Inspector for review. . . 

...Page Herald Type 300 

(11) Avions Marcel Dassault — Breguet Aviation Mercure 100C 

(12) Airbus Caravelle 

(13) Lockheed L-300 

Sec. 121.1113 Fuel tank system maintenance program. 

(a) Except as provided in paragraph (g) of this section, this 
section applies to transport category, turbine-powered airplanes with a 
type certificate issued. . . 

...an auxiliary fuel tank is installed 

under a field approval, before June 16, 2008, the certificate holder 
must submit to the FAA Oversight Office proposed maintenance 
instructions for the tank that meet the requirements of Special Federal 
Aviation Regulation No. 88 (SFAR 88) of this chapter. 

(c) After December 16, 2008, no certificate holder may operate an 
airplane identified in paragraph (a) of this section unless the 

maintenance program for that airplane has been revised to include 
applicable 
[ [Page 63412] ] 

inspections, procedures, and limitations for fuel tanks systems. 

(d) The proposed fuel tank system maintenance program revisions 
must be based on fuel tank system Instructions for Continued 
Airworthiness (ICA) that have been developed in accordance with the 
applicable provisions of... 

. . .tank ICA are developed 

under SFAR 88 or under Sec. 25.1529 in effect on June 6, 2001, the 
certificate holder must include in the maintenance program for the 
airplane inspections and procedures for the fuel tank system based on 
those ICA. 

(f) The fuel tank system maintenance program changes identified in 
paragraphs (d) and (e) of this section and any later fuel tank system 
revisions must be submitted to the Principal Inspector ... an auxiliary fuel 
tank is installed 

under a field approval, before June 16, 2008, the certificate holder 
must submit to the FAA Oversight Office proposed maintenance 
instructions for the tank that meet the requirements of Special Federal 
Aviation Regulation No. 88 (SFAR 88) of this chapter. 



(c) After December 16, 2008... of Sec. 129.1 to read as follows: 
Sec. 129.1 Applicability and definitions. 

(b) Operations of U . S . -registered aircraft solely outside the 
United States . In addition to the operations specified under paragraph 
(a) of this section, Sec. Sec. 129.14 and 129.20 and subpart B of this 
part also apply to U . S . -registered aircraft operated solely outside the 
United States in common carriage by a foreign person or foreign air 



0 

54. Add Sec. 129.101 to subpart B to read as follows: 
Sec. . . 

...S. registered airplane in common carriage to support the 
continued airworthiness of each airplane. These requirements may 
include, but are not limited to, revising the maintenance program, 
incorporating design changes, and incorporating revisions to 
Instructions for Continued Airworthiness. 

(b) For purposes of this subpart, the FAA Oversight Office'' is 
the aircraft . . . 

... 103 to subpart B. 
0 

56. Add Sec. 129.111 to subpart B to read as follows: 

Sec. 129.111 Electrical wiring interconnection systems (EWIS) 
maintenance program. 

(a) Except as provided in paragraph (f) of this section, this 
section applies to transport category, turbine-powered airplanes with a 
type certificate issued. . . 

...10, 2011, no foreign person or foreign air carrier 

may operate a U . S . -registered airplane identified in paragraph (a) of 
this section unless the maintenance program for that airplane includes 
inspections and procedures for EWIS. 

(c) The proposed EWIS maintenance program changes must be based on 
EWIS Instructions for Continued Airworthiness (ICA) that have been 
developed in accordance with the provisions of Appendix H of... 

. . . S . -registered 

airplane to service after any alterations for which EWIS ICA are 
developed, the foreign person or foreign air carrier must include in 
the maintenance program for that airplane inspections and procedures 
for EWIS based on those ICA. 

(e) The EWIS maintenance program changes identified in paragraphs 
(c) and (d) of this section and any later EWIS revisions must be 
submitted to the Principal Inspector or Flight... 

. . .Airbus Caravelle 
(13) Lockheed L-300 
0 

57. Add Sec. 129.113 to subpart B to read as follows: 
Sec. 129.113 Fuel tank system maintenance program. 

(a) Except as provided in paragraph (g) of this section, this 
section applies to transport category, turbine-powered airplanes with a 
type certificate issued. . . 



...a field approval, before June 16, 2008, the 

foreign person or foreign air carrier operating the airplane must 
submit to the FAA Oversight Office proposed maintenance instructions 
for the tank that meet the requirements of Special Federal Aviation 
Regulation No. 88 ( SFAR 88) of this chapter. 

(c) After December 16, 2008, no foreign person or foreign air 
carrier may operate a U . S . -registered airplane identified in paragraph 
(a) of this section unless the maintenance program for that airplane 
has been revised to include applicable inspections, procedures, and 
limitations for fuel tank systems. 

[ [Page 63414] ] 

(d) The proposed fuel tank system maintenance program revisions 
must be based on fuel tank system Instructions for Continued 
Airworthiness (ICA) that have been developed in accordance with the 
applicable provisions of... 

...under SFAR 88, or under Sec. 25.1529 in effect on June 6, 

2001, the foreign person or foreign air carrier must include in the 

maintenance program for the airplane inspections and procedures for the 
fuel tank system based on those ICA. 

(f) The fuel tank system maintenance program changes identified in 
paragraphs (d) and (e) of this section and any later fuel tank system 
revisions must be submitted to 
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...previously, we have revised the AFM 

procedures to provide a much more efficient procedure and a significant 
improvement for recovery from the stated unsafe condition. 
Request To Remove First Flight of Day Functional Test 

Air Wisconsin requests that we remove the requirement for the 
airplane's first flight of the day functional test specified in the 
supplemental NPRM. The commenter states that the requirement was 
removed from the AFM at Revision 55 in July 2001 and therefore, there 
was no requirement to do this action for... 

...September 28, 2006, and paragraph B.(2) of the 

Accomplishment Instructions of the service bulletin specifies to do 
Sagem Service Bulletin HSTCU-2 7-0 1 1 . Comair states that operators 
cannot do ' ' the Sagem service bulletin because units must be returned 
to Sagem for the upgrade. Comair states that this makes the 
installation a replacement of the HSTCU with the upgraded HSTCU. Comair 

states that the airplane maintenance manual (AMM) procedure for 
installation of the HSTCU, task 27-41-01-400-801, requires the same 
functional check and operational check called out in Instructions in 
Bombardier Service Bulle 



601R-27-147 states ^ Do the Avionics service bulletin HSTCU-2 7-0 1 1 , ' ' 
this AD requires only that the HSTCU be installed and does not require 
operators to perform the... 

. . .have 

not revised this AD in this regard. 
Request To Revise Cost Paragraph 

RAA also request that we revise the cost of the installation. RAA 
states that one of its members pointed out that the cost to upgrade to 
a unit 1 1 -10 ' ' is $15, 000 . 

We do not agree to revise... 

. . .disallow 

the removal of the circuit breaker identification collars that is 
allowed in paragraph (1) of the supplemental NPRM (paragraph (o) of 
this AD) . ALPA states that procedures in place at several carriers rely 
on the crew's ability to readily identify the circuit breakers, and the 
existing circuit breaker collars... 

. . .Page 9671] ] 

FAA's Determination and Requirements of This AD 

These airplanes are manufactured in Canada and are type 
certificated for operation in the United States under the provisions of 
section 21.29 of the Federal Aviation Regulations (14 CFR 21.29) and 
the applicable bilateral airworthiness agreement. Pursuant to this... 

...evaluated all pertinent information, and determined that AD action is 
necessary for airplanes of this type design that are certificated for 
operation in the United States . 

Therefore, we are issuing this AD to supersede AD 2006-22-06 and AD 
98-13-24 and to continue to require the actions specified. . . 

. . . action due to 

the new service information, we have changed certain paragraph 

identifiers and added others. 

FAA's Determination of the Effective Date 

An unsafe condition exists that requires the immediate adoption of 
this AD; therefore, providing notice and opportunity for public comment 
before the AD is issued is impracticable, and ... Comments will be 
available in the AD docket shortly after the Docket Management System 
receives them. 

Authority for This Rulemaking 

Title 49 of the United States Code specifies the FAA's authority to 
issue rules on aviation safety. Subtitle I, Section 106, describes the 
authority of the FAA Administrator. Subtitle VII... 

...and procedures the Administrator 

finds necessary for safety in air commerce. This regulation is within 
the scope of that authority because it addresses an unsafe condition 
that is likely to exist or develop on products identified in this 
rulemaking action. 
Regulatory Findings 

We have determined that this AD will not have federalism 
implications under Executive Order 13132. This AD will not have a 
substantial direct effect on the States , on the relationship between 
the national government and the States , or on the distribution of power 



and responsibilities among the various levels of government. 

For the reasons discussed above, I certify that the regulation: 



...Jet Series 100 and 440) 

airplanes may be referred to by their marketing designations as 
RJ100, RJ200, RJ440, CRJ100, CRJ200, CRJ440, and CL-65. 
Unsafe Condition 

(d) This AD results from reports of trim problems including 
uncommanded trim, trim 
[ [Page 9672] ] 

in the opposite direction to that selected, loss of trim... at the 
FAA, Transport Airplane Directorate, 1601 Lind Avenue, SW., Renton, 
Washington; or at the National Archives and Records Administration 
(NARA) . For information on the availability of this material at 
NARA, call 202-741-6030, or go to: 

http : / /www. archives . gov/ f ederal -register /cf r / ibr- locations . html [3 ] 
Issued in . . . 
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...Administration, 800 Independence Avenue, SW., Washington, DC 
20591; telephone: (202) 267-8011; facsimile: (202) 267-7971; e-mail: 
bruce.glendening@faa.gov [1] . 
SUPPLEMENTARY INFORMATION: 
Availability of Rulemaking Documents 

You can get an electronic copy using the Internet by taking the 
following steps: 

(1) Go to the search function of the... 

...small'' by definition. 
Authority for This Rulemaking 

The FAA's authority to issue rules regarding aviation safety is 
found in Title 49 of the United States Code. This rule is issued under 
the authority granted to the Administrator by Congress in 49 U.S.C. 
section 40103. Under section 40103 (b. . .Operations 

VIII. Regulatory Notices and Analyses 

IX. The Amendment — Final Rule Language 
I . Background 

Air Tour operations are conducted in all parts of the United States 
over various types of terrain. This terrain includes, but is not 
limited to, national parks, fairgrounds, and urban, coastal, and 
mountainous areas that range from. . .response to the NTSB 
recommendations . 



B. SFAR 71 Should Not Be the Model 

A number of commenters , including the Experimental Aircraft 
Association (EAA) , the United States Air Tour Association (USATA) , the 
Helicopter Association International (HAI), Blue Hawaiian Helicopters, 
Air Vegas Airlines, and the National Air Transportation Association 
(NATA) , questioned the FAA. . . 

...taking more action to improve safety. 

Specifically, Papillon Airways Inc., commenting on behalf of the Tour 
Operators Program of Safety (TOPS), cited two reports that state SFAR 
71 had no effect on the accident rate reduction since its enactment. 
One report posited that the altitude restriction in SFAR 71 has 
actually. . . 

...the decrease in accidents. Purely voluntary improvements 

that significantly increase safety would be unlikely to coincide so 

neatly with the implementation of SFAR71. 

The United States has many areas with rugged terrain, bodies of 
water, and vertical cliffs that are subject to rapidly changing weather 
patterns. Although air tours may vary as to what kind of terrain is 
flown over, the FAA's concerns over flights conducted throughout the 
United States are the same. For example, flight over water presents a 
risk to passengers regardless of whether that water is the Pacific 
Ocean, Lake Mead, or . . . Stearman, the Waco UPF and YKS models, and stated, 
1 1 While 

some of the above aircraft manufactured in the 1940 's may have Pilot 
Operating Handbooks, Maintenance and Parts Manuals, the aircraft 
vintage 1929-1939 have no such luxury; they are operated in accordance 
with markings, placards and operations limitations. To bring... 

...not impossible.'' They suggest that, instead of 

requiring certification under part 119, part 91 operators be required 
to submit a Written Statement of Operation that states who will do what 
flights, where, when, and in what equipment. This statement could be 
renewed annually along with the submission of a flight hour... 

. . .this 

[ [Page 6894] ] 

segment of aviation is most often operated by small one or two plane 
operations constrained by the high cost of aircraft ownership, 

maintenance , rising fuel costs, and seasonal weather. PartAir, Inc., 
stated that the NPRM is "an ill-considered and misplaced effort at 
improving 1 safety' through elimination-by . . . in an historic aircraft. There 
are hundreds of 

part 135 small one or two-plane operations that are also constrained by 
high cost, aircraft ownership, maintenance , rising fuel cost and 
seasonal weather. In response, we have decided to retain this 25-mile 
exception with some minor revisions. 

"Barnstorming'' operators using aircraft... 

...apply for and receive an LOA. The LOA, obtained through the 
operator's FSDO, will include information such as the operator's name, 
address, management, maintenance responsibility, aircraft information, 
and the operator's drug and alcohol prevention program. Sufficient time 
is provided in the rule for operators to apply for and. . . 
...hire aircraft operations. 



Today, the F7AA issues exemptions for World War II era 
airplanes with Experimental and Restricted Category airworthiness 
certificates that include extensive maintenance and operational 
requirements . 



VI. Comments on Part 91 Operations 

A. Charity, Nonprofit, and Community Events 

Before discussing the specific comments about part 91 operations, 
we... in exchange for 

breakfast and a flight over their town. A nonprofit event is an event 
that raises funds for a nonprofit entity organized under State or 
Federal law, with one of the entity's purposes being the promotion of 
aviation safety. The sponsor or the pilot (s) of nonprofit event... 
Four-Event Limit for Charitable and Non-Profit Organizations and 
the One-Event Limit for Community Events 

AFA and Sopwith Ltd. objected to the proposed condition in Sec. 
119.1(e) (11) limiting charitable rides conducted under part 91 to four 
events per organization per year with each event lasting no... 
. . .Museum, but also many other nonprofit 

organizations in the mid-coast Maine area. The museum stated that it 

has high standards placed on its aircraft, maintenance , and pilots. The 

museum also boasted that, although it has given more than 3,000 rides, 

it has maintained a perfect safety record, incurring neither ... limit is 

not new, and has been included in exemptions issued for years. For 

example, Exemption 7112C, 

10 

issued to AOPA on May 20, 2004 states in 
condition and limitation 11: 



10 

Exemption No. 7112 was originally issued to AOPA ...grounded by the 500- 
hour flight time requirement proposed for private pilots. It is likely 
some of these commenters were operating under a 500-hour condition and 
limitation for private pilots in an exemption today. For example, 
Exemption No. 7830 was issued to EAA for ^ Young Eagles'' flights. In 
that exemption... 

. . .pleasure activity for the 
passenger . ' ' 

The conditions and limitations in Exemption No. 7830 are more 
restrictive than the proposal or this final rule. Below is condition 
and limitation 2 from Exemption No. 7830: 

2. Each pilot who conducts flights under this exemption must — 
a. Hold at least a private pilot certificate ... receive comments from 
EAA regarding the 500-hour minimum for private 

pilots conducting charitable flights. EAA is the holder of Exemption 
No. 7830, which clearly states a 500-hour minimum for private pilots as 
discussed above. We received some comments from pilots conducting 
operations under this exemption who are completely unaware... 

...The report shows that pilots with fewer than 500 hours of total time 
accounted for 34% of all accidents (28% of all fatal) . The report 

states specifically that ^ The first 500 hours of a pilot's flying 
career are the most critical, with 34.4 percent of the total and 28... a 



grant of exemption to conduct any future 

flights of this kind. Section 61.113 now refers private pilots to Sec. 
91.146 and clearly states that all operations ...rule, the four sections 
proposed in the NPRM are 

eliminated and a new Sec. 136.5 addresses only minimum altitudes and 
standoff distances in the State of Hawaii taken from the regulation 
formerly known as SFAR 71. This approach allows us to delete SFAR 71. 

Commentators objected to many aspects of ... inflatable life preserver, 
but we do not require that specific type. When donned by the passenger, 
an inflatable life preserver must stay in an uninflated state until 
after exiting the aircraft in an emergency. It is easier for occupants 
to keep the life preserver on from before takeoff until after landing. . . 
compared to conducting all 

operations within gliding distance of the shore. Papillon also provided 
details on the expected costs of installing floats, including purchase 
costs, maintenance costs, and added weight that it asserted would 
reduce the passenger load by one person per trip. Papillon estimated 
that the cost of floats alone ... throughout the day. The operators take into 
consideration weight 

and balance, gross weight, duration of flight, fuel and route of flight 
in ever-changing meteorological condition 's, according to Papillon. 
Since these conditions change, often after departure, the pilot must 
maintain the flexibility of making decisions in flight as climatic 
conditions. . .Trade Agreements Act (19 U.S.C. 2531-2533) prohibits 
agencies from setting standards that create unnecessary obstacles to 
the foreign commerce of the United States . In developing U.S. 
standards, this Trade Act also requires agencies to consider 
international standards and, where appropriate, use them as the basis 
of U. . . 

. . . assessment of 

the costs, benefits, and other effects of proposed or final rules that 
include a Federal mandate likely to result in the expenditure by State , 
local, or tribal governments, in the aggregate, or by the private 
sector, of $100 million or more annually (adjusted for inflation.) 

In conducting these analyses ... impact on a substantial number of small 
entities, but it will not reduce barriers to international trade and 
does not impose an unfunded mandate on state , local, or tribal 
governments, or on the private sector. These analyses, available in the 
final regulatory evaluation supporting today's rule, are summarized 
below. 
Final . . . 

. . . Legal Basis 

The objective of this proposal is to provide a higher and uniform 
level of safety for all commercial air tours. 

Under the United States Code, the FAA Administrator is required to 
consider the following matter, among others, as being in the public 
interest: assigning, maintaining, and enhancing safety and... over the same 
period . 

Af f ordability Analysis 

The FAA lacks specific revenue and profit data for most of the 
entities affected by this rule. The United States Census Bureau data 
for 2002 provides annual receipt information for Scenic and Sightseeing 
Transportation, Other (NAICS 4879) which includes airplane and 
helicopter operators. 
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The... of 1979 prohibits Federal agencies from 



establishing any standards or engaging in related activities that 
create unnecessary obstacles to the foreign commerce of the United 

States . Legitimate domestic objectives, such as safety, are not 
considered unnecessary obstacles. The statute also requires Federal 
agencies to consider international standards and, where appropriate, 



. . .Mandates Reform Act of 1995 (Public Law 1 
04-4) is 

intended, among other things, to curb the practice of imposing unfunded 
Federal mandates on State , local, and tribal governments. Title II of 
the Act requires each Federal agency to prepare a written statement 
assessing the effects of any Federal mandate... 

. . .that may result in the expenditure of $100 million or more 
(adjusted annually for inflation with the base year 1995) in any one 
year by State , local, and tribal governments, in the aggregate, or by 
the private sector; such a mandate is deemed to be a ^significant 
regulatory action.'' The FAA...19,370 

Section 136.7 requires air tour operators to provide passenger 
briefings. There are numerous options for presenting the required 
information given the current state of electronics. Nation-wide 
charitable and non-profit organizations could produce videos and 
distribute to local chapters at very little cost. Commercial air tour 
operators ... rule under the principles and 

criteria of Executive Order 13132, Federalism. We determined that this 
action would not have a substantial direct effect on the States , on the 
relationship between the national Government and the States , or on the 
distribution of power and responsibilities among the various levels of 
government, and therefore would not have federalism implications. 
Regulations Affecting Intrastate Aviation... 

...of the National Environmental Policy Act. In 

1994 the original SFAR 71 established procedural, operational, and 
equipment safety requirements for air tour aircraft in the state of 
Hawaii. This final rule maintains those requirements. Neither SFAR 71 
nor this final rule involves any significant impacts to the human 
environment and the... 

...of the Convention on International Civil Aviation 
(61 stat. 1180) . 

Special Federal Aviation Regulation No. 71 — Special Operating Rules for 

Air Tour Operators in the State of Hawaii 

0 

4. Remove SFAR No. 71 from part 91. 
0 

5. Add Sec. 91.146 to read as follows: 

Sec. 91.146 Passenger ... charitable event or non- 
profit event. 

Non-profit event means an event that raises funds for the benefit 
of a non-profit organization recognized under State or Federal law, as 
long as one of the organization's purposes is the promotion of aviation 
safety . 

(b) Passenger carrying flights for the benefit... 



. . .place of business (if different from business 
address) ; 

(4) Name of person responsible for management of the business; 



(5) Name of person responsible for aircraft maintenance ; 

(6) Type of aircraft, registration number (s), and make/model/ 
series; and 

(7) An Antidrug and Alcohol Misuse Prevention Program registration, 
(d) The Operator must... who does not hold an air 

carrier certificate or an operating certificate is permitted to use a 
person who is otherwise authorized to perform aircraft maintenance or 
preventive maintenance duties and who is not subject to anti-drug and 
alcohol misuse prevention programs to perform — 

PART 135— OPERATING REQUIREMENTS: COMMUTER AND ON-DEMAND OPERATIONS... 

operates under the provisions of Sec. 91.147 of this chapter is 
permitted to use a person who is otherwise authorized to perform 
aircraft maintenance or preventive maintenance duties and who is not 

subject to anti-drug and alcohol misuse prevent programs to perform — 

PART 136— COMMERCIAL AIR TOURS AND NATIONAL PARKS AIR... have the 
FAA reconsider those Letters of Authorization. 
Sec. 136.5 Additional requirements for Hawaii. 

No person may conduct a commercial air tour in the State of Hawaii 
unless they comply with the additional requirements and restrictions in 
appendix A to part 136. 
Sec. 136.7 Passenger briefings. 

(a) Before takeoff... 0 
22. Add new appendix A to part 136 as follows: 

Appendix A to Part 136 — Special Operating Rules for Air Tour Operators 
in the State of Hawaii 

Section 1. Applicability. This appendix prescribes operating 
rules for airplane and helicopter visual flight rules air tour 
flights conducted in the State of Hawaii under 14 CFR parts 91, 121, 
and 135. This appendix does not apply to: 

(a) Operations conducted under 14 CFR part 121 in... no person may 
conduct an air tour in Hawaii: 

(a) Below an altitude of 1,500 feet above the surface over all 
areas of the State of Hawaii, and, 

(b) Closer than 1,500 feet to any person or property; or, 

(c) Below any altitude prescribed by federal statute or 
regulation . . . 
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...estimates for the probability of decompression on a commercial 
airplane are on the order of 1 x 10-6 or 1 x 10-7 



per flight hour. Airbus, in a recent exemption request for the A3 8 0 

stated in comments to the docket that there have been nearly 3,000 

depressurization events since 1959. 
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It notes the probability. . . 
...is particularly true 

during periods of intense solar flare activity. 

Datalink capability (both HF and SATCOM) is limited by message 
length and ability to clearly state the issue or message. A bigger 
limitation on datalink is the full attention required by the flight 
crew to interact with a small and compactly. . . 

. . .because the crew could not 

communicate with air traffic using the HF radio. The purpose of this 
flight test was to simulate an airplane failure condition that made 
SATCOM unavailable and was conducted in a part of the world beyond the 
range of normal VHF radio signals. The test pilot decided ... minutes or less 
or for all-cargo 

operations. For part 135 operations, passenger recovery plans are only 
required in the North Polar Region. An ETOPS maintenance program is not 
required for passenger ...approved airplanes in service. A 12-month 
rolling average IFSD rate is 

calculated by dividing the number of in-flight shutdowns that occur in 
an airplane fleet by the total number of engine-hours 
13 
that 

accumulate in that fleet during the same 12-month period. Each month, 
the number of in... 

...of the engines installed on that 

airplane must issue service information to the operators of that 
airplane-engine combination, as appropriate, to maintain the world- 
fleet IFSD rate at or below the regulatory limit. Operators may 
incorporate this service information as part of their reliability 
program to maintain the IFSD rate of their fleet at or below the world- 
fleet limits. 

Paragraph 12 1 . 3 74 ( i ) ( 1 ) identifies the IFSD rate limits that prompt 
an investigation into whether there are... 

...below the world-fleet IFSD rate objective. 

Several factors may cause in-flight shutdowns that contribute to an 
operator's IFSD rate exceeding the world- fleet rate. First, there may 
be causes of in-flight shutdowns for which the manufacturer has not 
issued service information. There may be existing service information 
available to prevent causes of in-flight shutdowns that the operator 
has not yet incorporated into its fleet. An operator may have unique 

maintenance or operational procedures that unknowingly cause in-flight 
shutdowns. Finally, an operator may experience a higher IFSD rate for 
no known reason other than statistical... 

...Another factor affecting an operator's IFSD rate is the numerical 
effect that a single in-flight shutdown has on the rate of a small 

fleet of airplanes . An IFSD rate of 0.01 per 1,000 engine-hours results 
in an in-flight shutdown approximately once every 100,000 engine-hours. 
A. . . 



...operating an average of 10 hours a 

day would accumulate 2,000 engine-hours per day or 730,000 engine-hours 
in 12 months. This fleet of airplanes could experience seven in- 
[ [Page 1818] ] 

flight shutdowns during that 12-month period and still have an IFSD 
rate below the 0.01 limit. A 10- airplane fleet of the same type 
operated in the same manner would accumulate only 73,000 engine-hours 
in a 12-month period. One in-flight shutdown on the 10- airplane fleet 
would result in an IFSD rate of 0.014, which is above the 0.01 limit. 
Thus, one in-flight shutdown on an operator of a small fleet of 

airplanes can place their fleet above the limit. To further compound 
the impact of fleet size, an in-flight shutdown that occurs in June of 
one year continues to count in the IFSD rate until the next June. A 
single in-flight shutdown would place the operator of the 10- airplane 

fleet above the 0.01 limit for an entire year. 

This one factor showing the magnified effect an in-flight shutdown 
has on the IFSD rate... 

...our intent and address 

these commenters ' concerns. First, we have replaced 1 1 in-flight ' ' with 
when an airplane is airborne'' which more clearly indicates that a 
condition for an in-flight shutdown is that the airplane is in the air 
(wheels not touching the ground) . There has been some disagreement in 
the... that, when taken, would result in a rate of 0.02 
per 1,000 engine-hours or less. 
15 
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The NPRM did not clearly state in proposed paragraph 
21.4(b)(2) that a reduction in the IFSD rate from 0.05 to 0.02 for 
120-minute ETOPS was linked to compliance with a CMP document that 
was required as a condition for an airplane's ETOPS approval. We 
have revised the language of this paragraph to clarify this intent. 



The Air Transport Association (ATA) concurs with...c) is inconsistent 

with 

AC 39-8, which stated that any IFSD rate less than 2 x 10-4 
per cycle is not an unsafe condition . We disagree with GE . AC 39-8 
provides general policy the FAA Engine and Propeller Directorate uses 
as a guideline for determining whether an unsafe condition exists for 
engines used in all types of airplane operations. Since it is advisory 
in nature, this policy is subject to change. 

Proposed paragraph 21.4(c) stated the FAA will review the IFSD rate 
to determine if an unsafe condition exists. The FAA will review all in- 
service problems to determine if an unsafe condition exists and may 
issue ADs as necessary to correct each unsafe condition found. If each 
individual cause for an in-flight shutdown does not constitute an 
unsafe condition , the FAA has the discretion to determine that a high 
IFSD rate by itself constitutes an unsafe condition and may issue an AD 
mandating a revised CMP document containing several corrective actions 
that collectively will bring the IFSD rate back down to a. . . 

...The inclusion of type design requirements and reliability 
validation methods in the rule has been objected to by the JAA and the 
UK CAA. They state a regulatory approach is too prescriptive and does 
not allow any flexibility for alternative reliability methods. These 



commenters add that the design materials are already included as 
objective requirements in Title 14 of the Code of Federal Regulations. 
Further, they state that the reliability validation process should be 
included as interpretive material to be agreed upon at the time of 
application . 
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The FAA believes the... is not a necessary element of the rule. Dassault 
will have an 

opportunity to comment on the associated advisory circular under a 
separate notice of availability . 

2. Additional Airworthiness Requirements for Approval of an Airplane- 
Engine Combination for ETOPS (Part 25, Appendix K) 

The NPRM proposed adding a new appendix K the 
part 25 ETOPS AC under a separate notice of availability . 

Although paragraph K25.1.1 would require an applicant to consider 
the flight crew's and passengers' physiological needs following 
failures during a maximum length. . . 

. . .develop the 

performance data an operator will need for compliance with the fuel 
planning requirements of parts 121 and 135. 

The JAA and UK CAA state the terms "load of ice'' and "too much 
drag'' in the proposed appendix are not appropriate language for 
regulatory material because they lack precision. Airbus... 

. . .potential icing conditions during an ETOPS diversion at 
engine-inoperative or decompression altitudes. 

The NPRM proposed requirements to meet this objective, but did not 
clearly state that continued safe flight and landing at engine 
inoperative and decompression altitudes in icing conditions applies to 
all of the flight phases during an ETOPS... 

. . .with ice accretions on the 

protected and unprotected areas are considered, but not specifically 
mentioned. The FAA has revised this final rule to more clearly state 
which flight phases and associated icing conditions must be considered 
during an ETOPS diversion. Paragraph K25 . 1 . 3 ( a) ( 2 ) , requires that the 
airplane must... while adding the icing conditions encountered during an 
altitude- 
limited diversion to those factors currently evaluated under Sec. 
25.1419. 

Boeing, Dassault, and Airbus all state additional guidance for this 
rule is needed in an associated advisory circular. Dassault and Airbus 
stated the NPRM would require analytical and flight testing to... Page 
1824] ] 

exposure to icing conditions during basic certification of the airplane 
for compliance with Sec. 25.1093(b). This evaluation includes the 
ground operating condition , which historically has been the most severe 
operating environment for an APU in icing conditions. This finding 
correlates with the commenter's own experience. However... 

...engine airplane service 

experience indicates that depressurization events almost never occur in 
cruise or during the ETOPS portion of the flight. It goes on to state 
that engine failures do not put three- and four-engine airplanes at 



icing altitudes. Airbus contends that there is no support for applying 
the type . . . 

...airplanes certified for ETOPS 

greater than 180 minutes must be equipped with at least three 
independent electrical generation sources. 

The JAA and the UK CAA state that the second and third electrical 
system requirements proposed in the NPRM are objective requirements 
already covered in part 25 and JAR 25. The FAA... system failures, rather 
than the 

number of generators, should determine if an aircraft is qualified for 
a route. 

The FAA agrees that the level of risk of a system failure should be 
commensurate with its effect on the safety of the airplane. The 
airplane system assessments required by Sec. 25.1309 do exactly as New... 
...suppression system information and other 

limiting airplane systems' time-capability should be defined in the 
airplane flight manual. We have revised this final rule to state that 
the applicant must define the system time-capability of each ETOPS 
Significant System that is time-limited under appendix K (K25 . 1 . 3 (c . . . 
design. The first would require that the system supply fuel to the 
engines at a pressure required by the engine type certificate for any 
failure condition not shown to be extremely improbable. The second 
would require one fuel boost pump in each tank and at least one 
crossfeed valve to be... the meaning of the rule and have added them to the 
final rule as 

paragraph (1), (l)(i) and (l)(ii) with editorial changes to state 
the requirement in proper regulatory language. The following 
paragraphs proposed in the NPRM have been re-numbered sequentially. 



When using suction feed to comply with. . . 
...include a fourth main electrical 

generator instead of a back-up generator system. We have broadened the 
requirement of K25 . 1 . 4 ( a) ( 2 ) to state that for two-engine airplanes to 
be certified for ETOPS beyond 180 minutes, one fuel boost pump in each 
main tank and the actuation capability. . .to clarify that the APU 
reliability and starting 

requirements apply only if an APU is needed to comply with that 
appendix K. 

Appendix K — Engine condition monitoring (K25.1.5) 

The NPRM proposed that an applicant must develop procedures for 
engine condition monitoring in accordance with part 33, appendix A. 

Transport Canada recommended the FAA eliminate the term 1 1 condition 
monitoring'' because its use was discontinued in reliability centered 

maintenance and Maintenance Steering Group MSG-3, and contends there is 
an inherent safety risk associated with mixing terminologies and 

maintenance program development processes. Transport Canada recommended 
a harmonized and standardized approach for setting terminology and 
maintenance program requirements. 

Transport Canada recommended substantial changes to the proposal to 
permit manufacturers, operators, and regulatory authorities to 
participate in a structured maintenance review board process for the 
development of an airplane ETOPS maintenance program and engine health 
assessment program. 

Transport Canada made some interesting points, but they involve 
concepts that are beyond the scope of the proposed ETOPS rule, which 



was to codify the existing ETOPS standard contained in AC 120-42A. This 
advisory circular used the term engine condition monitoring'' which 
has been successfully applied since its inception. Transport Canada's 
other suggested changes would involve a level of integration that has 
never been . . . 

...future long-term goals by introducing such concepts into this 
rule without a much larger review in the context of that effort. 
Appendix K — Configuration, maintenance , and procedures (CMP) (K25.1.6) 

The NPRM proposed that any configuration, maintenance , and 
operational standards necessary to maintain appropriate reliability ...in 
the CMP document 

into the illustrated parts catalog, the Instructions for Continued 
Airworthiness required by Sec. 25.1529, or the airplane flight manual. 
It states a separate CMP document is duplicative for a new airplane 
being evaluated for ETOPS as part of a basic type certificate program. 
[ [Page 1828] ] 
The. . . 

...compliance with the CMP requirements to determine if an airplane 
may be added to a carrier's operations specifications. 

Since the CMP requirements are a condition for the ETOPS approval, 
they have to be in an FAA approved document. The Instructions for 
Continued Airworthiness required by Sec. 25.1529 must be... 
. . .did not have corrective actions for some 

causes if the IFSD rate was at an acceptable level without these 
corrective actions. They go on to state the intent of the ARAC proposal 
was to ensure an acceptable IFSD rate for the ETOPS approval being 
sought . 

These commenters propose similar changes to... that we will respond to 
any cause of an engine in-flight 

shutdown or loss of thrust control that we determine to be an unsafe 
condition even if the IFSD rate meets the required rate. In such a 
case, we will issue an airworthiness directive (AD) requiring 
corrective action on all airplanes that may fail from the same cause. 
If the FAA determines an unsafe condition would exist only during the 
ETOPS portion of a flight, we would require the corrective action be 
specified in the CMP document as a condition for ETOPS approval of the 
airplane under the provisions of Sec. 21.21(b)(2). That paragraph 
requires an airplane to have no feature or... 

...the issuance of a type certificate. In addition, the FAA 
reiterates that an operator must comply with the provisions of the CMP 
document as a condition for ETOPS operational approval under part 121. 
Boeing stat 

ed that the NPRM unintentionally requires a more 

comprehensive airplane systems assessment under the proposed service... 

...ETOPS significant system failures while the Early ETOPS method would 
have required the applicant to identify specific corrective actions for 
1 'relevant' ' design, manufacturing, operational and maintenance 
problems. Also, the proposed Early ETOPS method relevant experience 
assessment would not require corrective actions if the nature of the 
problem is such that it... 

...from the proposal that the 

flight test requirements are related specifically to ETOPS operations. 



Boeing stated that it is not necessary for every conceivable failure 

condition to be demonstrated. It says that the intent of the rule is to 
codify AC 120-42A, paragraph 8.d.(3), which was meant to... 

. . . systems, or 

group 2 systems whose failure would be more hazardous during an ETOPS 
diversion. To clarify this intent, Boeing proposes changing the rule to 
state a flight test must be conducted to validate the adequacy of the 
airplane's flying qualities, performance, and the flight crew's ability 
to safely. . . 

...approach to the design, testing, and monitoring of a new 
airplane-engine combination. This method contains several elements 
designed to minimize the number of design, maintenance or operational 
problems that could result in engine in-flight shutdowns or diversions. 
This method also includes elements to demonstrate that the airplane 
systems have . . . 

...The applicant must design the propulsion system to preclude failures or 
malfunctions that could result in an in-flight shutdown. The applicant 
must validate all maintenance and operational procedures for ETOPS 
significant systems. There are ground and flight test requirements and 
a problem-tracking and resolution system requirement the FAA will... the 
scope of this requirement to require testing only 

for systems defined as time limited systems,'' and those for which 
the occurrence of any failure condition is probable, that is, greater 
than 1 x 10-5 per flight hour. 

The FAA believes the proposed rule was clear in stating that the... test 
airplane or airplanes used for the 

airplane demonstration in accordance with the tasks defined in the 
proposed Instruction for Continued Airworthiness to establish their 

condition for continued safe operation. These inspections or tests must 
be conducted in a manner to identify abnormal conditions that could 
result in an in-flight... 

...wear on moving parts. 

BALPA said that a visual inspection is inadequate for some ETOPS 
significant systems. BALPA recommended a change in this section to 

state there must be an assessment of the ability of essential 
components or systems to function within their specified performance 
and tolerance limits by appropriate test... 

...The instructions for continued 

airworthiness required by Sec. 25.1529 define appropriate inspections 
or tests to establish that a system or component is in a condition for 
safe operation. However, these are not necessarily 1 'visual'' 
inspections. As such, we have changed paragraph K25 . 2 . 2 (g) ( 4 ) , and the 
same requirement... 

. . . system 

must undergo an on-wing inspection or test in accordance with the tasks 
defined in the proposed Instructions for Continued Airworthiness to 
establish their condition for continued safe operation. We have 
included the qualifier ''on-wing'' to clarify that we are not requiring 
any equipment be removed from the airplane ... service history that is 
consistent with our expectations for an airplane approved for ETOPS. 
After further consideration, we find a comparison with any non-ETOPS 
fleet of airplanes would not be consistent with the objectives of this 



rule. An applicant can predict the type and frequency of the failures 
and malfunctions expected to ... criteria to 
ETOPS significant systems only. 

We are not making the suggested change. The only systems that would 
be relevant in assessing an airplane's readiness for ETOPS would be 
those whose failure could impact the safety of ETOPS. By definition, an 
ETOPS significant system means an airplane system, including the... 

. . .part 33 amendments 

require engine manufacturers to address all ETOPS relevant malfunctions 
(e.g., lost of thrust control or in-flight shutdown) and design-related 
maintenance errors that have occurred in the manufacturer's current 
FAA-certif ied engine models. The part 33 amendments also include a test 
requirement for these early ... with Sec. 33.201 is required, FAA will 
include a discussion in advisory material for the use of a Type 
Certificate Data Sheet Note to state that Sec. 33.201 has been 
complied with (i.e., ETOPS eligibility granted), along with the 
applicants demonstrated diversion time from that test. 

The JAA. . . 
. . .of this 

requirement by future rulemaking if service data so dictates. 
2. Engine Instructions for Continued Airworthiness 

Appendix A to part 33 proposed an engine condition monitoring 
program to ensure continuing engine reliability. 

Transport Canada recommended the FAA delete the rule, or replace 
the term condition monitoring'' with engine health assessment 
programs'' which is a more descriptive term. It added that a power 
assurance check methodology should not be required in... 

...engine is installed in an 

identified airplane and when the operational role of that airplane has 
been defined. Transport Canada concluded the development of ETOPS 

maintenance and health assessment programs would be most effectively 
managed when the airplane's total maintenance program is being 
developed . 

The FAA does not agree with eliminating the term 1 1 condition 
monitoring'' from the rule to be replaced with the term engine health 
assessment''. The agency believes either term is adequate, but will 
retain the currently used and proposed term condition monitoring''. 
Compliance with this section is only required when an applicant desires 
ETOPS eligibility under Sec. 25.1535. Compliance with this section is 
not required ... for 

this exception in its recommended rule, upon which the NPRM was based. 
We believe ARAC intended that this exception cover special flights 
conducted for maintenance purposes to evaluate airplane problems that 
occurred on a previous flight. Such a flight may include a thrust 
reduction. However, we do not see how an intentional thrust reduction 
for maintenance troubleshooting purposes could be confused with the 
intent of this requirement in Sec. 21.4(a) (6), which would be a thrust 
reduction in direct... 

...backup'' systems and that the 

backup function could be provided by another equivalent primary system. 
We agree with Boeing that these sections may not clearly state the 
intended requirement. We also agree that they may be combined into one. 
In order to clarify the rule, we have replaced the two NPRM. . . 



...issue appropriate service information 

to the operators. The implementation of such service information would 
be conducted under the operating certificate for the operator. 
X. Operator Maintenance Requirements 

A. Continuous Airworthiness Maintenance Program (CAMP) 

The premise of an ETOPS maintenance program is to continually 
provide airworthy airplanes that will prevent mechanically related 
diversions. Under this concept, engines are designed and tested to 
assure an acceptable level of in-flight shutdowns in the worldwide 
fleet. Similarly, other key airplane systems are designed and tested 
for enhanced airplane reliability. ETOPS maintenance practices reduce 
diversions through disciplined procedures like engine condition 
monitoring, oil consumption monitoring, aggressive resolution of any 
identified reliability issues, and procedures that avoid human error 
during the maintenance of airplane systems and engines. 

Maintenance issues are addressed in Sec. 121.374 of the final 
rule. Before flying ETOPS, a certificate holder operating two engine 
airplanes must develop an ETOPS 1 1 continuous airworthiness maintenance 
program' ' (CAMP) and provide the necessary training to ensure those 
airplanes are maintained at the highest level of safety. The elements 
of an ETOPS-approved. . . 

...the CMP document or the type design document for each airplane 
and engine combination; (2) an ETOPS pre-departure service check; (3) 
procedures limiting dual maintenance ; (4) procedures verifying 
corrective action to ETOPS significant systems; (5) ETOPS task 
identification; (6) centralized maintenance control procedures; (7) an 
ETOPS parts control program; (8) a reliability or enhanced continuing 
analysis and surveillance system (CASS); (9) propulsion system 
monitoring; (10) an engine condition monitoring program; (11) an oil 
consumption monitoring program; (12) an APU in-flight start program; 
(13) maintenance training for ETOPS; (14) an ETOPS maintenance 
document; and (15) procedures to have the initial program and 
subsequent revisions approved by the FAA's certificate holding district 
office (CHDO) . 

The requirement is to develop and follow a continuous 
airworthiness maintenance program based on the manufacturer's 

maintenance program or one currently approved for the operator and be 
supplemented for ETOPS for each airframe and engine combination.'' Each 
operator's current maintenance program must be approved by its 
principal maintenance inspector via operations specifications. 
Continental and United commented that it was the understanding of the 
ARAC that each operator's approved ETOPS maintenance program would, by 
in-service demonstration, be accepted. If the currently approved 
program contains all maintenance elements necessary for ETOPS, then it 
will be adequate without change. However, after evaluating its current 
program, an operator may have to supplement its program. . . 

. . .there is no justification for 

incorporation of the ETOPS supplements. Qantas agreed 
[ [Page 1836] ] 

with the approval requirements for ETOPS and notes that the robust 

maintenance programs have contributed to the success of ETOPS. It 
found, however, that this success has brought on increased operational 
restrictions for political reasons that are not based on safety. 

The FAA strongly believes that all operators would benefit from an 
ETOPS maintenance program. However, the FAA agrees with many of the 



commenters that the cost of implementing this new requirement for 
airplanes with more than two engines... 

. . .this cost cannot be justified based on the current 

level of safety achieved by the combination of engine reliability and 
the engine redundancy of this fleet of airplanes . 

Airbus and UK CAA cited confusion regarding when ETOPS maintenance 
requirements apply. The elimination of ETOPS maintenance program 
requirements for all part 121 operations for airplanes with more than 
two-engines eliminates most of the confusion. Part 121, Appendix P has 
also been amended to provide any remaining clarification necessary. An 
operator's maintenance program for all two-engine ETOPS airplanes, 
regardless of diversion time, must comply with Sec. 121.374. 
B. Limitations on Dual Maintenance 

The FAA has included provisions in today's rule to prevent dual 
maintenance on two-engine ETOPS significant systems during the same 
routine or non-routine visit. This requirement is a codification of 
existing policy and is necessary to recognize and preclude common cause 
human failure modes without proper verification processes or 
operational test prior to conducting ETOPS. 

Many ETOPS maintenance requirements focus on preventing human error 
from threatening flight safety. Of these, common cause failures, where 
the same mistakes are made more than once during maintenance , are the 
greatest threat to long-range operational safety in these airplanes. 
Since 1982, the FAA has recorded ten multiple engine failure events 
resulting from maintenance errors. 

FedEx, KLM, and IATA commented that additional ETOPS dual 
maintenance limitations are unnecessary since requirements are found in 
existing maintenance programs such as those identified in the 
manufacturers Maintenance Planning Document (MPD) . 

The FAA disagrees that dual maintenance limitations for all ETOPS 
operations are unnecessary. We also disagree that dual maintenance 
limitations for ETOPS already exist and are identified in an airplane's 
MPD. The FAA agrees an MPD appendix provides a critical systems list. 
However . . . 

...incumbent on the operator to 

have processes in place to avoid common cause failure modes. Section 
121 .374 (c) (ii) addresses those situations where dual maintenance cannot 
be avoided, providing specific requirements under those circumstances. 
Operators need to identify their ETOPS significant systems with the 
assistance of the manufacturers in order to adequately address dual 

maintenance requirements that may arise during scheduled and 
unscheduled maintenance . 

FedEx noted part 121 operators already have a Required Inspection 
Item (RII) program to eliminate maintenance errors and believes this 
program will discover any problems arising from dual maintenance . 
Although the FAA agrees an operator's current RII procedures may be 
used as one method to ensure proper maintenance of ETOPS significant 
systems, it is not necessarily sufficient by itself to avoid dual 

maintenance risks. Furthermore, the FAA does not believe ETOPS 
certificate holders would want to include all their ETOPS significant 
system items into their RII program, nor is the FAA advocating it. 
Verification of ETOPS dual maintenance , when unavoidable, can include 
an RII visual inspection as one method of verification, but additional 
methods may need to be employed to meet ETOPS dual maintenance ground 
verification requirements. 



ATA, United, Continental and others suggested we change the NPRM's 
proposed dual maintenance provisions. The FAA agrees and has revised 
the final rule language. The FAA's intent is for operators to package 
routine maintenance tasks so dual maintenance is never scheduled on the 
same maintenance visit. 

Obviously, it is best never to perform dual maintenance since a 
major cause of airplane diversions and turnbacks due to mechanical 
failures is common-cause human factors. However, the FAA understands 
unforeseen situations may arise necessitating unscheduled dual 

maintenance on an airplane. The FAA expects operators to have in place 
procedures that prevent identical mistakes being made on two systems 
when dual maintenance is accomplished. These procedures must be 
included in the operator's ETOPS Maintenance Document. 
C. Maintenance Actions 

1. ETOPS Pre-Departure Service Check 

ATA stated the pre-departure check is specifically designed for a 
two-engine airplane and to extend this... 

...human error. FedEx, 

KLM and IATA commented that this check would add man-hours and costs 
due to the new oil consumption, verification, and dual maintenance 
requirements associated with the pre-departure service check. 

The FAA, as stated previously, has removed this requirement along 
with all ETOPS maintenance program elements for airplanes with more 
than two engines. For two-engine ETOPS the FAA believes the pre- 
departure service check is a significant factor... 

. . . operator 

and based on ETOPS significant systems verification and historical 
operational data. Accordingly, the check's content varies significantly 
among operators. 

The operator's ETOPS maintenance program should include necessary 
training requirements and work form task identification to eliminate 
confusion. This is one reason for having each operator develop a pre- 
departure check tailored to its own operation based upon the equipment 
and performance history of the operator's fleet. 

2 . Engine Condition Monitoring Program 

ATA commented it is unnecessary for three- and four-engine 
airplanes to have an engine condition monitoring program since current 
practices have served the part 121 operators adequately for the last 30 
years. Many certificate holders currently use engine condition 
monitoring programs for their three- and four-engine airplanes as an 
economic tool to detect engine deterioration and to reduce full thrust 
take off requirements. The ETOPS engine condition monitoring program is 
required to ensure engine inoperative flight can be safely conducted in 
the event of long diversions. 

The FAA acknowledges these comments and has removed this 
requirement along with all ETOPS maintenance program elements for 
airplanes with more than two engines. 
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3. Oil Consumption Monitoring Program 

ATA, FedEx, KLM and IATA commented that it is... 

. . .rate there is no justification for 
requiring such a program. 

The FAA agrees with these comments and has removed this requirement 
along with all ETOPS maintenance program elements for airplanes with 



more than two engines. 

4. Verification Procedures 

ATA stated the FAA provided no justification for its proposed 
verification program and. . . 

...arises in the future can be specifically dealt with through the AD 
process. It appears the commenter may be confusing the AD process with 
routine maintenance procedures. This type of verification is in no way 
related to an AD. 

ATA and others commented that there is no justification for having 

a. . . 

. . .that 

goes beyond what is already required by a CASS. 

The FAA agrees with these comments and has removed this requirement 
along with all ETOPS maintenance program elements for airplanes with 
more than two engines 

5. Task Identification 

Commenters said recommended ETOPS-specif ic tasks should be clearly 
defined for two-engine airplanes, but not for three- and four-engine 
airplanes. The FAA agrees with these comments and has removed this 
requirement along with all ETOPS maintenance program elements for 
airplanes with more than two engines 

6. Configuration Maintenance and Procedures (CMP) Document 

IATA, FedEx, KLM and others directed comments toward the 
certificate holder's requirement to have a system to ensure 
compliance with. . .part of a CMP because not all 

ETOPS airplanes will have a CMP. Rather, the list should be contained 
in the certificate holder's ETOPS Maintenance Document. 

IATA, Boeing, FedEx and KLM commented that since there are no CMP 
documents for three- and four-engine aircraft, there is no parts 
control . . . 

...industry well. ATA had the same comment for procedural changes. The 
FAA agrees with these comments and has removed this requirement along 
with all ETOPS maintenance program elements for airplanes with more 
than two engines 

D. Operator Reporting Requirements 

The final rule includes certain proactive safety requirements to 
prevent the occurrence... 

. . .requirements on operators of airplanes with more than two engines, we 
have removed the reliability program requirement, including IFSD rate 
reporting, along with all ETOPS maintenance program elements for 
airplanes with more than two engines. 

United and Continental discussed the maintenance reporting 
requirements in Sec. 121.374 with American requesting withdrawal of 
the requirements, believing it is redundant to Sec. 121.703. During 
ARAC meetings, there... 

...safety of an ETOPS flight, regardless of whether it occurs in the air 
or on the ground. Since 
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we have decided against imposing maintenance requirements on operators 
using airplanes with more than two engines, this reporting requirement 
does not apply to those operations. 

Responding to requests by ATA, Continental... 



. . . I ATA. The key intent of 

the program is to discover mechanical failures on ETOPS airplanes so 
they can be appropriately addressed in the operator's maintenance 
program. 

United and Continental disputed the 72-hour reporting requirement, 
asserting that it does not allow enough time for an operator to 
determine the cause... 

...associated with ETOPS. The FAA understands many ETOPS diversions are 
for reasons other than mechanical failures. The certificate holder 
needs to identify in its ETOPS maintenance document, how these flights 
will continue after a diversion for non-mechanical reasons, such as a 
medical emergency. 

XI. Operational Requirements (Part 121) 

A. Route... only a very few, distinct areas of the world. More 
importantly, these areas, which comprise the South Pacific between the 
west coast of the United States and Australia, the South Atlantic and 
South Polar region, are indicative of demanding operations over remote 
areas with minimal operational infrastructure. In the case of... 
...airport may be designated as an ETOPS alternate for that 
flight. The FAA agrees that the proposed definition was unclear and has 
amended it to state that an alternate airport must meet the 
requirements of Sec. 121.97. A certificate holder must comply with 
Sec. 121.97 for each airport it... for 

Category II and III approaches, as well as single or separate runway 
criteria . 
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PROB40 is the probability of 40%. TEMPO is a temporary 
condition . 



ATA and Fed Ex also commented that the ARAC recommended the 
consideration of the use of GPS/RNAV. Singapore, IATA, and United 
recommended that GPS... 

. . .may be quite normal and usable en 

route. This commenter suggested the language should reflect an operator 
looking at expected field conditions'' instead of ^ filed condition 
reports. ' ' The FAA does not agree, and the final rule keeps the NPRM 
language. The agency's intent is to direct the operator to use specific 
field condition reports to determine actual conditions at an airport. 
It is not the FAA's intent to preclude an operator from using an 
airport assumed to... for the safety and comfort of passengers for a short 
period of 

time. However, in a diversion, advanced planning should dictate there 
would be sufficient availability of facilities for the protection of 
passengers and crew. A plan depending on long-term use of the airplane 
hull to protect passengers and crew from the elements is not considered 
acceptable . 

The FAA proposed to clarify the public protection'' requirement 
of Sec. 121.97 to include data showing the availability of facilities 
at each airport or in the immediate area sufficient to protect the 
passengers and crew from the elements and to see to their ... without the 
knowledge of the operator, or that an airport may be unable to inform 
operators of downgrades because of lack of authority from the State 
Civil Aviation Authority. Qantas noted GPS or Required Navigation 



Performance (RNP) approaches would make landing much safer, yet no 
requirements for these approaches appear in . . .when 
used in free text message form. The use of data link (both HF and 
SATCOM) is limited by message length and ability to clearly state the 
issue or message, and tasks the flight crew more than voice 
communication by requiring full attention to the task of interacting 
with a small . . . 

. . . for the flight . 

Omni commented that the proposal does not meet its intended safety 
purpose: it requires an operator to structure its operations around the 

availability of SATCOM rather than more sophisticated communications 
systems. Moreover, this commenter and Airbus found the FAA did not 
clearly define landline fidelity'' in quantifiable terms... 

. . .The 

communication benefits are clear. 

The words selected in the rule 1 of landline telephone-fidelity'' 
are to convey to the average person in the United States the 
communication qualities expected. A person knowledgeable of the 
communication qualities of SATCOM understands the equivalent 
relationship in comparison to landline telephone fidelity. The 
quantifiable term landline telephone-fidelity'' is in reference to 
the experience one would have using the telephone system in the United 

States . The FAA disagrees with the comment that the rule would require 
operators to structure its operations around the availability of SATCOM 
before considering alternatives. The rule language does not restrict 
operations based on the availability of satellite based voice 
communication . 

Airbus, IATA and FedEx commented that although operators may 
initially ensure communication infrastructures, demonstrating the 
reliability and response time to... rule requires wind to be considered for 
ETOPS beyond 180 minutes to 

ensure that system time limits are not exceeded. Since data has shown 
the likelihood of a simultaneous engine failure and cargo fire to be 
extremely remote, for ETOPS beyond 180 minutes, the cargo fire 
suppression system requirement is based on an all engine operating ... cargo 
suppression requirements be revised 

to apply only to airplanes that do not incorporate procedures for fire 
suppression through oxygen starvation. This section should clearly 

state that its provisions apply only to Class C cargo compartments. 
Boeing, IATA, and many operators make similar comments. Northwest 
comments that since the majority of... 

...the most time- 
limited system, which has historically been the cargo fire suppression 
system. During ETOPS ARAC discussions material was presented to show 
that the probability of an engine failure and a simultaneous cargo fire 
both occurring at the most critical point in flight was extremely 
improbable. This analysis supported the decision to separate diversion... 
and is now required in ETOPS. They have requested 
clarification. To clarify, the intent to include icing in Sec. 
121.646(a) is to clearly state that the fuel required to operate engine 
and wing anti-ice systems as well (as to account for the induced drag 
from ice accumulation on... 

...it has enough fuel * * *''. The intent 



with this change remains the same in that if icing conditions are 
expected, then the fuel requirements for this condition need to be 
accounted for in the fuel calculation. 

FedEx, Singapore, IATA, and Japan Airlines commented that the 
rationale for adopting a 90-minute threshold ... flag operations. It must 
contain information on the flight, list the airports to be used by the 
flight including alternates, and contain pertinent weather and 

maintenance information. It must be signed by both the pilot and 
dispatcher . 

Qantas commented that this requirement is unnecessary, arguing the 
pilot already knows of the... 

...s approved ETOPS authority, but also the status of the 
airplane and its equipment to meet those standards. The dispatch and 
flight planning personnel, the maintenance personnel, and the flight 
crew must all be aware of what is required for the flight so that last 
minute adjustments or decisions are correctly. . .the ARAC tasking and is 
beyond the scope of this 

rulemaking. The success of past ETOPS shows the importance of the 
operator's continued airworthiness maintenance program that is a 
requirement for all ETOPS authority levels. We therefore do not accept 
the recommendation that the ETOPS threshold for two-engine airplanes... 

...criteria include 

certification requirements for the airplane-engine combination, 
requirements for en-route flight planning to ETOPS alternate airports 
based on system limitations, an ETOPS maintenance program and certain 
system and MEL requirements. 

FedEx, IATA, and KLM noted that adding three- and four-engine 
airplanes to ETOPS will add maintenance and other training requirements 
for these 
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airplanes. The FAA agrees in part to the comment regarding possible 
additional training for employees. The FAA strongly believes that all 
operators would benefit from an ETOPS maintenance program. However, the 
FAA agrees with many of the commenters that the cost of implementing 
this new requirement for airplanes with more than two engines... 
. . .this cost cannot be justified 

based on the current level of safety achieved by the combination of 
engine reliability and the engine redundancy of this fleet of 

airplanes . Therefore, the requirement for an ETOPS maintenance program 
for airplanes with more than two engines in ETOPS has been withdrawn. 
The remaining costs have been calculated and are presented in the final... 
180 

minutes flying time (at the one-engine inoperative cruise speed under 
standard conditions in still air) from an adequate airport outside the 
continental United States unless the operation is approved by the FAA 
in accordance with Appendix G of this part, Extended Operations 
(ETOPS). The FAA has revised the part... 

. . .with 

part 121 operations to exclude all-cargo operations on airplanes with 
more than two engines from the ETOPS requirements and has limited the 
ETOPS maintenance program requirements to two-engine ETOPS airplanes. 
Appendix G defines ETOPS requirements for such things as operator 
experience, airplane certification, operational procedures and training 
of personnel. New language has been added to Sec. 135.411 that 



requires two-engine airplanes used in ETOPS to conform to the 
additional maintenance requirements of the same Appendix G. 

Airbus commented that currently part 135 operators do not need 
approval for ETOPS flights since the current ETOPS operations... 

...West Coast of the U.S. to Australia. NBAA commented that the 
primary cost for operations with airplanes that meet the ETOPS 
requirements will be maintenance -related. 

The FAA acknowledges that this rule imposes new requirements on 
part 135 operations. However, along with ARAC, the FAA has determined 
that part 135 . . . 

...on part 121 ETOPS. The FAA agrees that a major cost 
of implementing an ETOPS program is the cost to develop and apply an 
ETOPS maintenance program. The FAA has determined that based on the 
probability of critical loss of thrust for two-engine airplanes the 
cost of an ETOPS maintenance program is justified. However, because of 
the combination of current engine reliability and engine redundancy, 
the FAA has decided against adopting an ETOPS maintenance requirement 
for airplanes with more than two engines. 

The Final Regulatory Evaluation assesses the cost of the rule for 
part 135 operators as new costs ... occur separately in 

determining necessary fuel reserves. The regulatory standard required 
by the ICAO Annex 6 is for a threshold to be established by the State 
that clearly defines when ETOPS requirements and standards take effect 
for all two-engine airplanes. Section 135.364 establishes that 
threshold and is consistent with. . . 

...on this matter. The wording is such 

that consideration by users is not necessary until flights are planned 
that are outside of the continental United States . 
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Equi-Time Point is a point on the route of flight where the 
flight time, considering wind, to each of two selected airports is... ETOPS 
until 1 year 

following the publication of the final rule. 
Part 135, Appendix G, Definitions. 

The FAA proposed definitions for ETOPS and ETOPS dual maintenance . 

For this final rule, the definition of ETOPS Alternate Airport and 
ETOPS Entry Point have been added for clarification, while limitations 
on dual maintenance are now specified rather than defined. For part 
135, any passenger-carrying operation outside the continental United 

States more than 180 minutes flying time (in still air at normal cruise 
speed with one engine inoperative) from an airport is considered ETOPS. 
This operation... 

...a restriction on airplanes with more than two engines is 
unnecessary. NBAA stated it would support some limited additional 
requirement, such as limitations on dual maintenance for ETOPS critical 
components, to allow approval beyond 240-minute operations. 

The FAA . . .years after the effective date of this rule do not have to 
comply 

with the airworthiness requirements of this rule. 

NATA requested the regulation specifically state how the 180-minute 
distance is calculated once ETOPS speeds are available. For example, 



the preamble stated the ETOPS threshold is based on * * a single-engine 
inoperative speed in still air and standard conditions''; Appendix G 
fails to state the standard conditions and only ^ still air'' is 
indicated . 

Calculations made to determine the distance represented by 180 
minutes should use standard conditions and still... not be practical, and 
may give some operators an 

economic advantage. FedEx found while the dispatch requirements may be 
reasonable, other ETOPS requirements, such as maintenance and 
reporting, should not be an issue for three- and four-engine airplanes 
operating in the Polar region today. 

The Polar policy letter already requires... 

...standards whenever a route is 

flown and a portion of the route traverses this area. The FAA proposed 
that, except for intrastate operations within the State of Alaska, any 
operations in the region north of 78 [deg] N latitude, designated as 
Polar, must be authorized by the Administrator and have certain the updated 
weather 

forecast for the expected time of use, if available. In addition, field 
condition reports should be obtained. The pilot will need to evaluate 
this information to determine that the weather minimums required for 
the instrument approach can be... 

... add 

another criterion for determining the size of the ice shapes simulated 
during certification testing. The ETOPS environment will not 
necessarily be the most critical condition for the maximum ice 
accumulation. An applicant will determine the maximum ice accretion on 
an airplane during an ETOPS diversion and compare that to the... for 
ETOPS. ETOPS requires that the airplane must be equipped with at least 
three independent sources of electrical power. For airplanes that must 
use the availability of the APU to satisfy this requirement, an APU in- 
flight start and run program is required. Since current models of the 
747-400 satisfy. . . 

. . .not 

include any costs related to the APU requirement. 

Boeing proposed changing the requirements to obtain certification 
for a two-engine airplane for ETOPS to state that a flight test must be 
conducted to validate the adequacy of the airplane's flying qualities, 
performance and the flight crew's ability to... 

. . .wing inspections in accordance with 

the tasks defined in the Instructions for Continued Airworthiness 
required by Sec. 25.1529 to establish the ETOPS significant system 

condition for continued safe operation. The engines must also undergo a 
gas path inspection. These inspections must identify abnormal 
conditions that could result in an in... 

...consumption, a fixed monthly fee, and a variable usage charge. The FAA 
estimated that revenues derived from passenger use of the SATCOM 
capabilities or improved maintenance procedures made possible by the 
new system would offset the variable usage fee. The annual operating 
costs per unit were estimated at approximately $2, 500 ... stated the 
additional costs to 

upgrade the capabilities of an aerodrome, including the cost of 



training additional personnel, are not one that a municipality or State 
will entertain willingly on the off chance that an aircraft might 
divert there. It is entirely conceivable that carriers like Omni will 
be compelled to Fuel reserve training is 

estimated at $200,000 and passenger recovery training is estimated at 
$100,000 for a fleet of six aircraft . In addition, three- and four- 
engine aircraft operators would have to undergo a full process of 
operational assessment and approval including an assessment of their... 

...500,000 per applicant 

based on data from former ETOPS assessments. Three- and four-engine 
aircraft operators would have to train their flight crew, dispatchers, 

maintenance personnel and cabin crew to the entire extent of the 
operation and maintenance rules instead of just to the modified 
elements. The overall cost for a fleet of six four-engine aircraft of 
one type is estimated at... 

. . . engines 

becoming inoperative. The new requirement for ETOPS en-route alternate 
airports does not constitute a big impact; the final regulatory 
evaluation includes a per flight charge to account for this task . 
Existing regulations require fuel reserves. The commenter has not shown 
how the incremental cost of the new passenger recovery training 
requirements will be $100,000... 

...and creates the most efficient 

operations. Experience with other rules in part 121 provide evidence 
that operators do not train every flight crewmember and every 

maintenance person on every new rule. However, we cannot determine that 
only four airplanes and five mechanics per airplane used in the initial 
economic assessment accurately. . . 

...to protect that diversion. 

We do however agree that for airplanes with more than two engines, 
passenger carrying operations may be excluded from the ETOPS 

maintenance program requirements and that all-cargo operations may be 
excluded from all ETOPS requirements. 

The concept of precluding and protecting the diversion has equal 
validity. . . 

... of airplanes 

with two-or-more engines will enhance the safety of their operations 
and benefit the industry. 

Section 121.374 sets forth the ETOPS maintenance elements: CMP; 
CAMP; monitoring of propulsion system, engine condition , and oil 
consumption; APU in-flight start program; maintenance training; and 
procedural changes approval. While many of these elements are a normal 
part of an operator's maintenance program, some may need to be 
supplemented in consideration of the special requirements of ETOPS. 
Airbus commented that these additions would require that operators 
engaged in any of the ETOPS operations covered in Appendix P of part 
121 apply all ETOPS maintenance elements. The FAA acknowledges possible 
confusion regarding the maintenance elements required in appendix P. 
Section 121.374 has been amended. An operator's maintenance program for 
all two-engine ETOPS airplanes, regardless of diversion time, must 
comply with Sec. 121.374. An operator of three- and four-engine 
airplanes operating beyond 180 minutes will not be required to have an 



ETOPS maintenance program. 

FedEx noted three- and four-engine aircraft, pursuant to the 
provisions of a CMP, do not have parts and systems that must be 
equipped aircraft parts 

and systems) as a one-time cost of $4,962,000. The development of ETOPS 
parts Control Programs, maintenance training, creation of centralized 

maintenance control system, additional parts inventory, performance of 
pre-departure service checks and other Sec. 121.374 programs would be 
$17, 033, 000 as a one. . . 

...in parts 21, 25, and 33. 

Most likely the existing IPC program will satisfy the ETOPS parts 
control needs. Most airlines already have a centralized maintenance 
control program and if they do not it will require minimal cost to 
establish and the operator has a year to accomplish it. The FAA. . . 

. . .When the FAA approval time is factored in development time 
would be 14 weeks. The FAA has provided a 1-year period to implement 
the maintenance requirements. The FAA also estimated the continuing 
costs of several elements of the CAMP program. A pre-departure check 
was estimated to take two staff... 

. . .none of the incidents cited in 

the proposal risk analysis. The FAA has agreed to withdraw this 
requirement and all other elements of the ETOPS maintenance program for 
airplanes with more than two engines in ETOPS. 

FedEx commented that it agrees with the additional training for 
passenger recovery training for crewmembers . . . 
...operations in the polar areas in the 
final regulatory evaluation. 

Several carriers including Atlas Air, Omni International, FedEx, 
and UPS included aggregate costs of training maintenance , crewmembers, 
flight attendants, dispatchers, and other operational personnel 
covering all or significant portions of their fleets. 

The FAA in this final regulatory evaluation has estimated the cost 
of training all maintenance personnel, all dispatchers, all 
international pilots and flight attendants, and included all or 
significant portions of operators fleets that have operation 
specifications for affected areas... of proof in this case and therefore 
there is no 

additional paperwork or associated cost. 

Part 135 operators will have to comply with the continuous 
maintenance program and the requirements of Appendix G if the 
operations use two-engine airplanes. Net Jets stated the cost/benefit 
analysis does not adequately address the added costs of maintaining 1 1 9 
passenger seat or less'' aircraft under a continuous maintenance 
program currently required for aircraft with ''10 or more'' passenger 
seats. These costs not only include the actual development and approval 
of the program, but the added costs associated with maintaining 
personnel for the program. Also, the ^ dual maintenance '' requirement 
will mandate that more maintenance technicians be made 
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available for maintenance conducted on ETOPS aircraft. This cost is not 
addressed in the cost/benefit analysis. 

The FAA's database indicates that only 37 operators have aircraft 
that currently meet the aircraft requirements but do not meet the 
maintenance provisions for aircraft type certificated for 10 or more 



seats that is a requirement for operations beyond 180 minutes. None are 
authorized for operations in... 

. . .these operators can continue to fly non-ETOPS 

international routes and therefore will not incur ETOPS-related costs. 
Also the FAA has eliminated the ETOPS maintenance requirements for 
ETOPS on passenger-carrying airplanes with more than two engines. 

ETOPS flights beyond 180 minutes but planned to remain within 240 
minutes have, in addition to the maintenance requirements, certain 
planning, operational, experience, and equipment requirements. Dassault 
commented that the check required immediately before a flight and 
certified by an ETOPS qualified maintenance person is unrealistic for 
part 135 operators who do not fly ETOPS routes on a regular basis. 

The FAA disagrees that a pre-departure service check is unrealistic 
for 135 operators. Part 135 operators are already required to have 
procedures in place to ensure that maintenance is performed by properly 
qualified maintenance personnel. Allowing a pilot to perform a pre- 
departure service check degrades the importance of the check and places 
a safety critical task below the... 

...those aircraft will be directly impacted by this proposed rule. The 
most significant impact is for operations conducted between the west 
coast of the United States and Hawaii. In 2003, they conducted more 
than 760 flights to and from Hawaii and the contiguous U.S. At the 
present pace, more than... 

. . .that over the 10-year period following adoption of the 
proposed rule, 21,420 flights would be eliminated. Actus Aviation 
stated that residents of the state of Hawaii rely on long-range air 
ambulance flights to transport them to the mainland where more advanced 
critical medical treatment is available. Currently part... 

...specifications between the effective date of 

the rule and 8 years later, contained in the NPRM, have been deleted. 

NetJets was also concerned that all maintenance personnel 
performing maintenance on ETOPS aircraft must be trained in accordance 
with the certificate holder's ETOPS maintenance training program. The 
vast majority of maintenance work for part 135 operators is conducted 
by repair stations and/or manufacturer service centers, which places a 
substantial training burden on the certificate holder. Coupled with the 
fact that all manual changes would require approval before adoption, 
NetJets asserted that a very ponderous maintenance requirement is being 
proposed . 

The FAA finds that the operator is already required to train 
persons performing preventative maintenance functions in accordance 
with Sec. 135.433. The amount of additional burden for ETOPS-specif ic 
training depends on the type of training program the operator chooses 
to incorporate. The FAA has limited the ETOPS maintenance requirements 
to only two-engine operations in part 135. 

TriCoastal Air, a part 135 on-demand air cargo carrier, stated that 
the two Lear 35As... 

...changes on small entities. 

Third, the Trade Agreements Act prohibits agencies from setting 
standards that create unnecessary obstacles to the foreign commerce of 
the United States . In developing U.S. standards, this Trade Act also 



requires agencies to consider international standards and, where 
appropriate, use them as the basis of U. . . 

...assessment of the costs, benefits, and other effects of 

proposed or final rules that include a Federal mandate likely to result 

in the expenditure by State , local, or tribal 
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governments, in the ...S. operators at a significant 

competitive disadvantage to foreign operators of three- and four-engine 
airplanes; and (4) does not impose an unfunded mandate on state , local, 
or tribal governments, or on the private sector. These analyses, 
available in the final regulatory evaluation supporting today's rule, 
are summarized below. 

Total... will cost $1.4 million or $800,000, present value. This will 
consist of design and certification costs of $1.0 million and 
establishing engine condition monitoring procedures at a cost of 
$375,000. The total cost to a business aircraft manufacturer for 
reporting and investigation, and airframe and engine certification... 

. . .will not have a significant economic impact on a 

substantial number of airframe and engine manufacturers or part 121 and 

part 135 operators. All United States manufacturers of transport 

category airplanes exceed the Small Business Administration small 

entity criteria of 1,500 employees for aircraft manufacturers. Those 

U.S. manufacturers include: Boeing, Cessna, Gulfstream, Lockheed 

Martin, McDonnell Douglas, Raytheon, and Sabreliner. All United States 

manufacturers of ETOPS-capable engines exceed the Small Business 

Administration small entity criteria of 1,000 employees for aircraft 

engine manufacturers. Those U.S. manufacturers include: General 

Electric, Pratt and Whitney, and Rolls Royce. All United States operators 

of transport category airplanes that are currently authorized to 

conduct 180-minute ETOPS operations exceed the Small Business 

OAdministration small entity criteria of 1 Delta, United, and 

U.S. Airways. 

All United States operators of transport category airplanes that 
are currently authorized to conduct 180-minute ETOPS operations exceed 
the Small Business Administration small entity criteria of 1... 

...of 1979 prohibits Federal agencies from 

establishing any standards or engaging in related activities that 
create unnecessary obstacles to the foreign commerce of the United 

States . Legitimate domestic objectives, such as safety, are not 
considered unnecessary obstacles. The statute also requires 
consideration of international standards and, where appropriate, that 
they be . . . 

. . . similar 

aviation regulations. The requirements imposed on both domestic and 
foreign airframe and engine manufacturers create no obstacles to the 
foreign commerce of the United States . 
Unfunded Mandates Assessment 

The Unfunded Mandates Reform Act of 1995 (the Act) is intended, 
among other things, to curb the practice of imposing unfunded Federal 
mandates on State , local, and tribal governments. Title II of the Act 
requires each Federal agency to prepare a written statement assessing 
the effects of any Federal mandate... 



.proposed or final agency rule 



that may result in an expenditure of $100 million or more (adjusted 
annually for inflation) in any one year by State , local, and tribal 
governments, in the aggregate, or by the private sector; such a mandate 
is deemed to be a ^significant regulatory action.'' The FAA. . . 

...of 1979 prohibits Federal agencies 

from establishing any standards or engaging in related activities that 
create unnecessary obstacles to the foreign commerce of the United 

States . Legitimate domestic objectives, such as safety, are not 
considered unnecessary obstacles. The statute also requires 
consideration of international standards and, where appropriate, that 
they be . . . 

. . . similar 

aviation regulations. The requirements imposed on both domestic and 
foreign airframe and engine manufacturers create no obstacles to the 
foreign commerce of the United States . 

This final rule does not contain such a mandate. The requirements 
of Title II do not apply. 
Executive Order 13132, Federalism 

The FAA has analyzed... 

...rule under the principles and 

criteria of Executive Order 13132, Federalism. We determined that this 
action will not have a substantial direct effect on the States , or the 
relationship between the national Government and the States , or on the 
distribution of power and responsibilities among the various levels of 
government, and therefore does not have federalism implications. 
International Compatibility 

In keeping. .. 180 minutes) New ETOPS rules would 

regulation. regulation, 
regulation. New requirement: Fuel apply to 

passenger- 

for depressurization . carrying operations 
only. Airport 
specific PRP. No 
ETOPS maintenance 



No current No 
.... New ETOPS rules 

regulation . 

apply. 

airplanes with more 
than two engines 
excluded. PRP in 



program . 

Part 135 No current 

current No change No change.. 

would 

regulation . 

regulation . 
All-cargo 



North Polar region 



only. No ETOPS 

maintenance program 
for airplanes with 
more than two 
engines . 



PRP = passenger recovery plan. 

* a. Fuel requirements for icing and wind calculations in the critical fuel 
scenario . . . 



...plan 1 year 1 year. 

121.161 Airplane limitations 30 days 1 

year . 

121.162 ETOPS Type Design Approval 30 days 8 

years . 

121.3 74 Maintenance 3 0 days Not 

required . 

121.415 Crew training 1 year 1 

year . 

121.565 Reporting — engine inoperative 30 days 30 

days . 

landing . 
121.624 ETOPS. . .44701. 

0 

2. Amend Sec. 1.1 by adding the following definitions in alphabetical 

order to read as follows: 

Sec. 1.1 General definitions. 

Configuration, Maintenance , and Procedures (CMP) document means a 
document approved by the FAA that contains minimum configuration, 
operating, and maintenance requirements, hardware life-limits, and 
Master Minimum Equipment List (MMEL) constraints necessary for an 
airplane-engine combination to meet ETOPS type design approval 
requirements . 

Early. . . 
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[Proposed ... are reached promptly to make it easier to adapt the air 

transportation system to the present and future needs of the commerce 

of the United States ' ' ; 

(9) 1 "Preventing unfair, deceptive, predatory, or 
anticompetitive practices in air transportation''; 

(10) 1 'Avoiding unreasonable industry concentration, 

excessive market domination, monopoly powers, and other conditions that... 

...strengthening of 

small air carriers to ensure a more effective and competitive airline 
industry ' ' ; and 

(16) ''Ensuring that consumers in all regions of the 
United States , including those in small communities and rural and 
remote areas, have access to affordable, regularly scheduled air 
service ' ' ; 

As a base of information to assess ... citizens are not. Lack of 
consistent 

Foreign Air Carrier statistics hinders BLS ' ability to keep its 
published statistics accurate and effective. 

e. The Department of State 

The Department of State (DOS) uses the Department's aviation data 
to provide the information base for policy decisions in international 
aviation negotiations. 

f. The Government Accountability Office 

The. . . 

...Federal government's small airport subsidy to remain viable. The OandD 
Survey is the primary source of destination information available to 
small airports. 

Airports and state aeronautical agencies use the data to understand 
their customers and the airport's role in its regional transportation 
market. Airports must ensure that Air Carriers... 

...current OandD Survey reporting 

requirements, are particularly hampered by the lack of relevant 
aviation data. 

c. Consumers and the General Public 

Consumers benefit from the availability and analyses of accurate 
and complete aviation data. In the past, the Department received 
numerous inquiries from the public regarding domestic airline fares. In 
response ... that are insufficiently comprehensive and 

detailed. The continuation of collecting insufficient, quarterly data 

to measure the transportation industry will severely hamper the ability 

of Federal, state , and local governments to provide the infrastructure 

to allow the airline industry to contribute to economic growth. 

Decisions on aviation infrastructure worth billions of dollars ... undertake . 

The only other 

government entities in a position to gather traffic statistics are the 
nation's airports. Airports are operated by a variety of State , 



Municipal, County and Regional authorities. Collectively, they do not 

have the resources to process statistics on all of the passengers 

flowing through them on a... of substantial changes in airline ticketing and 

revenue accounting practices, this alternative is the most efficient 

and cost effective, allowing for the broadest possible data 

availability with a minimum of ongoing reporting effort, 
b. Data To Be Collected 

The Department believes that a fundamental restructuring of the 
data collected under the...s complete itinerary, denominated in U.S. 
dollars, and accurate to two decimal places, rounded. The Fare Amount 
excludes taxes and fees imposed by Federal, state , local and foreign 
governments and excess baggage fees. 

5. Government Taxes and Fees. a. Government Imposed Tax/Fee 
Identifier. The government tax or fee identif ier . . . help it 
calculate a more meaningful ATPI. The Department is considering 
collecting passenger type as a data element and, therefore, we seek 
comment on the availability of passenger information, the consistency 
with which it is populated in airline systems proposed as the source 
for OandD Survey data in this rulemaking, and. . .between the passenger and 
the Carrier, or one of its 

agents, takes place. Adopting a new source of data necessarily means 
that we accept the state of the data as it existed when that data 
source was created or introduce a procedure to report subsequent 
changes to the itinerary. 

For an ... under-reporting of 
travel, but the extent to which that would happen is unmeasurable, 
leaving the ratio of reservations to tickets sold in a constant state 
of statistical instability. In addition, the level of over-or under- 
reporting may disproportionately affect different types of markets 
(e.g., predominantly leisure versus predominantly ... 29, 000 passengers. The 
fourth quarter 2003 OandD Survey 

measured 94,347,000 Directional OandD passengers accommodated on 31,385 
routes in the 48 contiguous states in that quarter. Of the 31,385 
routes, 754 (2.4 percent) had 29,000 or more passengers in the quarter. 
This means that the... 

... in 

passengers with 95 percent confidence from quarter to quarter on only 
2.4 percent of the total number of routes in the 48 contiguous states . 

When researching a market with multiple airlines, the minimum 
number of passengers must exceed 29,000 on each airline in order for 
the research to... 

...routes wherein all the Carriers are transporting 29,000 

passengers. These 754 routes accounted for more than half the total 

passengers traveling between the 48 states in that quarter, but the 

Department's mandate to adapt the air transportation system to the 

present and future needs of commerce requires the study ... sampling, subject 

to 

comments from the industry and the public regarding the suitability of 
continuing to use a sample. The Department's data collection guidelines 

state that data collection of 100 percent of the population of 
inferences is the most accurate approach, but that the cost of 
collection and other resource ... over time is problematic for both the 
Carrier concerned 

and the users of the OandD Survey. Therefore, we propose that (1) 
Carriers flying strictly intra- state service, (2) Carriers flying no 
aircraft with 15 or more seats, (3) non-scheduled air taxi service, and 



(4) non-scheduled helicopter service will continue ... they issue for trave 
to and from, and within, the 

U.S. The Foreign Air Carriers required to report their issued Ticketed 
Itineraries as a condition of immunity with a U.S. Air Carrier partner 
have complied with this requirement and managed to adapt accordingly. 
The new system, designed specifically to... data must necessarily be 
collected over the 

length of time each Carrier allows for advance purchase. For example, 
Carriers with a four-month advance purchase availability , or booking 
window, would provide full test data for the four months to accumulate 
a full set of passenger data for the Department to test ... written 
assessment of 

the costs, benefits, and other effects of proposed or final rules that 
include a Federal mandate likely to result in expenditures by State , 
local, or tribal governments, in the aggregate, or by the private 
sector, of more than $100 million annually. 

The proposed changes to the OandD Survey and the changes we are 
considering making to the T-100 would not result in expenditures by 

State , local, or tribal governments because no such government operates 
a Carrier subject to the proposed regulation. While the proposed 
changes to the OandD Survey and. . . 

. . .more or adversely affect, in a material way, 

the economy, a sector of the economy, productivity, competition, jobs, 
the environment, public health or safety, or State , local, or tribal 
governments or communities. Regulatory actions are also considered 
significant if they are likely to create a serious inconsistency or 
interfere with the... in higher present value costs. However, the benefits 
to 

Participating Carriers and Reporting Carriers, as well as to the 
Department, Federal agencies, airports, consultants, academics, State 
and local transportation planners, other State and local agencies, 
consumers, and other stakeholders, are significant and immediately 
available (See Sections L.3.d.2. and L . 3 . e . 2 . ) • Because these... S. to 
increase its investment in 

research and development to revitalize the aviation industry as well as 
to improve aviation information collection. Section 805(a) states that, 
if the Secretary requires Carriers to provide flight-specific 
information, the Department will not: (1) Make public the flight- 
specific fare information until at... are for West 
Virginia, they are the most recent wages established by the 
government and are comparable, in the past, to rates assigned to 
other states and districts. We believe that they represent an 
accurate estimate of wages for this set of positions, effective in 
2004. Furthermore, we do adjust the... air carriers' access to this critic 
information. Furthermore, in their responses to the ANPRM, a number of 
Carriers recommended more timely reporting and more frequent 
availability of the data. 

Carriers rely not only on timely data but also on detailed 
information to create more efficient and competitive markets, as well 
as ... effectively plan airport staffing requirements. 

The identification of passengers as traveling through an airport versus 
deplaning and remaining will support airport facility planning. 
[ [Page 8187] ] 

State and local transportation planners could also use this information 
for planning purposes. 

Periodically, the Department has requested special data submissions 



from Carriers because national economic ... are for West 

Virginia, they are the most recent wages established by the 

government and are comparable, in the past, to rates assigned to 

other states and districts. We believe that they represent an 

accurate estimate of wages for this set of positions, effective in 

2004. Furthermore, we do adjust the... Our new rules would 

also benefit most Carriers because, within confidentiality constraints, 

all Carriers will have access to data that accurately and completely 

reflect the state of the airline industry, including traffic and 

operating data. More timely data submission (by carriers) and data 

dissemination (by the Department) will enhance the usefulness ... since they 

are more likely to be affected by the current reporting 

threshold. Therefore, we propose that (1) carriers only flying planes 

within a single state , (2) carriers flying no aircraft with 15 or more 

seats, (3) non-scheduled air taxi services, and (4) non-scheduled 

helicopter carriers will continue to ... information to 

strengthen decision making, accountability, and openness in government 
and society; (4) minimization of the cost to the Federal government of 
the creation, collection, maintenance , use, dissemination, and 
disposition of information; and (5) providing for the dissemination of 
public information on a timely basis, on equitable terms, and in a. . . 

...S. Air Carriers 

13,068 10,164 

World Airline Industry 

24,840 19,320 



a. OandD Survey 

Agency: Office of the Secretary. 

Title: Passenger Origin- Destination Survey Report. 

Type of Request : Revision of a currently approved collection. 

Affected Public: Businesses. 

OMB Clearance Number (Current): 2139-0001 (expires 12/31/06). 

OMB Clearance Number (Proposed): To be... with 
the principles and criteria contained in Executive Order 13132. We have 
determined that the proposed rule will have no substantial direct 
effects on the States , on the relationship between the 
[ [Page 8194] ] 

national government and the States , or on the distribution of power and 
responsibilities among the various levels of government. Therefore, we 
have determined that it does not have sufficient federalism 
implications to warrant the preparation of a Federalism Assessment or 
to warrant consultations with State and local governments. 
8. Executive Order 12630 

Executive Order 12630, Government Actions and Interference with 
Constitutionally Protected Property Rights (53 FR 8859, March 15, 1998... of 
this document can be used to cross-reference this action 
with the Unified Agenda. 
M. Glossary 

1. Air Carrier. Any citizen of the United States who undertakes, 
whether directly or indirectly or by lease or any other arrangement to 
engage in air transportation. 

2. Airline Designator. The two character airline... of the trip (origin) 
until the end of the trip (destination) , where the individual intends 

to conduct business or engage in leisure activity. 

41. United States . The States of the United States , the District 



Columbia, 
[ [Page 8196] ] 

and the territories and possessions of the United States , including the 
territorial sea and the overlying airspace. 
List of Subjects 
14 CFR Part 241 

Air carriers, Reporting and recordkeeping requirements, Uniform 
System of Accounts ... and reported, as many times as 

necessary, from Participating Carriers shall include the following 
data elements repeated for each tax or fee imposed by local, state , 
and national government authorities in all countries that are 
applicable to the Ticketed Itinerary: 

a. Government-imposed tax/fee identifier: The identification 
code of each. . . 



